Compliance Certification Services Inc.

f Report No: KS120629A02-RPB FCC ID: COYI5 Date of Issue : July 21,2012

FCC 47 CFR PART 15 SUBPART C
TEST REPORT

For

Product Name: Mobile Phone

Brand Name: innos
Model No.: innos i5

Series Model: N/A

Test Report Number:
KS120629A02-RPB

Issued for

JSR Limited

Room 8, 12/F, Lucida Industrial Building, No. 43-4 Wang Lung Street, Tsuen Wan - HongKong
Issued by

Compliance Certification Services Inc.

Kun shan Laboratory

No.10 Weiye Rd., Innovation park, Eco&Tec,
Development Zone, Kunshan City, Jiangsu, China

TEL: 86-512-57355888

FAX: 86-512-57370818

® A

|ﬁCCREDITEDI
TESTING CLRL #254]1.01

Note: This report shall not be reproduced except in full, without the written approval of Compliance Certification Services
Inc. This document may be altered or revised by Compliance Certification Services Inc. personnel only, and shall be noted
in the revision section of the document. The client should not use it to claim product endorsement by A2LA or any
government agencies. The test results in the report only apply to the tested sample.
Rev.01
Page 1 of 61




% Compliance Certification Services Inc.

Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012
TABLE OF CONTENTS
1 TEST RESULT CERTIFICATION .....ciiieiiieeiireeirrsessssnsssssssssnssssnsssssnsssssnssssnnsnsenns 3
2 EUT DESCRIPTION ....cciiiiiiiieeiise i rssssssssnsssensssnsssssssassssnsssssssansssnsssasssanssensssnnnse 4
3 TEST METHODOLOGY ....cciiiieiiiiiiiirieiremsrrsssssssssssrsssssssssssenssssssssssenssssensssssnssssnnnns 5
3.1 EUT CONFIGURATION ..o e et e e e e e e e e e e e e e e e e e e eeaan 5
T = =t 0] 15 = =L 1 5
3.3 GENERALTEST PROCEDURES....... oot 5
T A v (@ ] 3 11 = (7N N 1 ]\ 5
3.5 FCCPART 15.205 RESTRICTED BANDS OF OPERATIONS.......cooviiiiiiieeeeeeeeeev e 6
3.6 DESCRIPTION OF TESTMODES ....... oo 6
4 INSTRUMENT CALIBRATION..... .. oi it iieiiseiireirsssss s rrsssssssssns s sasssansssnsssnsssanssennsens 7
5 FACILITIES AND ACCREDITATIONS ...t reerr s s rs e s e s e nans 7
LT T = N O] | 2 7
5.2 EQUIPMENT ...ttt et e et e e et e e e e ea e e e e et e e s eaa e e s eaan s esseaanseereanseasenns 7
5.3 LABORATORY ACCREDITATIONS AND LISTING .....ooiieieeeeee e 7
54 TABLE OF ACCREDITATIONS ...t eeeaaas 8
5.5 LIST OF MEASURING EQUIPMENT ...t e 9
5.6 SETUP CONFIGURATION ...t et e e e e e e e e e e eeaaeeeees 10
5.7 SUPPORT EQUIPMENT .ottt et e e e e e e e e e e e eeeees 10
6 FCC PART 15.247 REQUIREMENTS ... rssressnrsasens s ensssa e n s ennnsnas 11
6.1 PEAKPOWER ... .coe ettt e ettt e e et e e e e et e e e rea e e e ee e e eseenaaeees 11
6.2 BANDEDGES MEASUREMENT ...t e e e e eeees 13
6.3 PEAKPOWER SPECTRAL DENSITY ..ot 25
6.4 HOPPING CHANNEL BANDWIDTH ...ttt e e e eees 26
6.5 HOPPING CHANNEL SEPARATION . ... oottt e e e 30
6.6 NUMBER OF HOPPING FREQUENC Y ....couiiiiiie ettt e e e 32
6.7 TIME OF OCCUPANCY (DWELL TIME) .... .ttt ee e eeeee e e e e 35
6.8 SPURIOUS EMISSION ... .ot et e e e e e e e e e e e e e eaaaeees 41
6.9 RADIATED EMISSIONS ....oeiiiii et et e e e e e e e et e e e eeees 48
6.10 POWERLINE CONDUCTED EMISSIONS ... oo 58
APPENDIX | RADIO FREQUENCY EXPOSURE ..........ccoie e rsea e sna s eena e ennas 61
Page 2 of 61

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services Inc.




Compliance Certification Services Inc.

i Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

1 TEST RESULT CERTIFICATION

Product Name: | Mobile Phone

Trade Name: | innos

Model Name.: | innos i5

Series Model: | N/A

Applicant
Discrepancy:

Device Category: | PORTABLE DEVICES

Initial

Exposure Category: | GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | July 20, 2012

JSR Limited

Applicant: | Room 8, 12/F, Lucida Industrial Building, No. 43-4 Wang Lung Street, Tsuen
Wan, HongKong

JSR Limited

Manufacturer: | Room 8, 12/F, Lucida Industrial Building, No. 43-4 Wang Lung Street, Tsuen
Wan, HongKong

Application Type: | Certification

APPLICABLE STANDARDS
STANDARD TEST RESULT
FCC 47 CFR Part 15 Subpart C No non-compliance noted

The above equipment was tested by Compliance Certification Services Inc. The test data, data
evaluation, test procedures, and equipment configurations shown in this report were made in
accordance with the procedures given in ANSI C63.4:2009 and the energy emitted by the sample EUT
tested as described in this report is in compliance with the requirements of FCC Rules Part 15.207,
15.209, 15.247.

The test results of this report relate only to the tested sample EUT identified in this report.

Approved by: Tested by:
W, Hoo (-._F_;{:g(_}n .“'] vl
A= )
Hadiif Hoo Sean Yu
RF Manager Test Engineer
Compliance Certification Services Inc. Compliance Certification Services Inc.
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If- Report No: KS120629A02-RP1 FCC ID: COYI5

Compliance Certification Services Inc.

Date of Issue : July 21, 2012

2 EUT DESCRIPTION

Product Name: | Mobile Phone

Trade Name: | innos

Model Name.: | innos i5

Series Model: | N/A

Model Discrepancy: | N/A

Power supply and ADP (rating):
Brand: innos
Model :DGL-C01-01
Power Adapter Input 100~240V---50/60Hz 0.2A
Power Rating : OutputL5.0V --- 700mA
" | Battery (rating):
Brand: innos
Model :BL-4L-i
3.7V 1630mAh

Bluetooth:2402 ~ 2480 MHz
Wifi b/g/n-20MHz:2412~2462 MHz

GSM/GPRS/EDGE 850: 824.20 ~ 848.80 MHz

GSM/GPRS/EDGE1900: 1850.20 ~ 1909.80 MHz

Frequency Range WCDMA/HSUPA Band V:826.40 ~ 846.60 MHz
WCDMA/HSUPA Band 11:1852.40~1907.60 MHz

Transmit Power : | 2.71dBm

Modu!atior! FHSS
Technique :

Transmit Data Rate : | GFSK(1 Mbps),m/4-DQPSK(2 Mbps),8-DPSK(3 Mbps)

Number of Channels : | 79 Channels

Antenna

Specification : Max Gain: 3 dBi

Remark: This submittal(s) (test report) is intended for ECC ID: COYI5 to comply with Section 15.207,

15.209 and 15.247 of the FCC Part 15, Subpart C Rules.
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Compliance Certification Services Inc.

i Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

3 TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4 and FCC CFR 47
2.1046, 2.1047, 2.1049, 2.1051, 2.1053, 2.1055, 2.1057, 15.207, 15.209 and 15.247.

3.1 EUT CONFIGURATION

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

3.2 EXERCISEEUT

The EUT was operated in the engineering mode to fix the TX frequency that was for the purpose of the
measurements.

According to its specifications, the EUT must comply with the requirements of the Section 15.207,
15.209 and 15.247 under the FCC Rules Part 15 Subpart C.

3.3 GENERAL TEST PROCEDURES

Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the requirements in
Section 13.1.4.1 of ANSI C63.4 Conducted emissions from the EUT measured in the frequency range
between 0.15 MHz and 30MHz using CISPR Quasi-peak and average detector modes.

Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable shall rotate 360
degrees to determine the position of maximum emission level. EUT is set 3m away from the receiving
antenna, which varied from 1m to 4m to find out the highest emission. And also, each emission was to
be maximized by changing the polarization of receiving antenna both horizontal and vertical. In order to
find out the maximum emissions, exploratory radiated emission measurements were made according to
the requirements in Section 13.1.4.1 of ANSI C63.4.

3.4 MODIFICATION
N/A
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Compliance Certification Services Inc.

i Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

3.5 FCC PART 15.205 RESTRICTED BANDS OF OPERATIONS

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the
frequency bands listed below:

MHz MHz MHz GHz
0.0900 - 0.1100 16.420 - 16.423 399.9 - 410.0 4.50-5.15
0.4950 - 0.505" 16.69475 - 16.69525 608 - 614 5.35 - 5.46
2.1735 - 2.1905 16.80425 - 16.80475 960.0 - 1240 7.25-7.75
4.1250 - 4.1280 25.50 - 25.67 1300 - 1427 8.025 - 8.500
417725 - 417775 37.50 - 38.25 1435.0 - 1626.5 9.0-9.2
4.20725 - 4.20775 73.0-74.6 1645.5 - 1646.5 9.3-95
6.2150 - 6.2180 74.8-75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108.00 - 121.94 1718.8 - 1722.2 13.25 - 13.40
6.31175 - 6.31225 123-138 2200 - 2300 14.47 - 14.50
8.2910 - 8.2940 149.90 - 150.05 2310 - 2390 15.35 - 16.20
8.3620 - 8.3660 156.52475 - 156.52525 2483.5 - 2500.0 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.1700 3260 - 3267 23.6 - 24.0
12.2900 - 12.2930 167.72 - 173.20 3332 -3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345 - 3358 36.43-36.5?
12.57675 - 12.57725 322.0-335.4 3600 - 4400
13.3600 - 13.4100

T Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
2 Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within these
frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less
than 1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz,
compliance with the emission limits in Section 15.209 shall be demonstrated based on the average
value of the measured emissions. The provisions in Section 15.35 apply to these measurements.

3.6 DESCRIPTION OF TEST MODES

The EUT has been tested under operating condition.

After verification, all tests were carried out with the worst case test modes as shown below GFSK(1M) and
8-DPSK(3 Mbps) Channel Low (2402MHz) - Mid (2441MHz) and High (2480MHz), these were chosen for
full testing.
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Compliance Certification Services Inc.

i Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

4 INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has been
calibrated in accordance with the manufacturer's recommendations for utilizing calibration equipment,
which is traceable to recognized national standards.facilities and accreditations

5 FACILITIES AND ACCREDITATIONS
5.1 FACILTIES

All measurement facilities used to collect the measurement data are located at
CCS China Kunshan Lab at 10#Weiye Rd, Innovation Park Eco. & Tec. Development Zone Kunshan city
JiangSu, (215300), CHINA.

The sites are constructed in conformance with the requirements of ANSI C63.4 and CISPR Publication
22.

5.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of linearly polarized antennas:
tuned dipole, biconical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum analyzers with
pre-selectors and quasi-peak detectors are used to perform radiated measurements.

Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test
Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for making
measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring Apparatus
and Measurement Methods.”

5.3 LABORATORY ACCREDITATIONS AND LISTING

The test facilities used to perform radiated and conducted emissions tests are accredited by American
Association for Laboratory Accreditation Program for the specific scope accreditation under Lab Code:
200581-0 to perform Electromagnetic Interference tests according to FCC Part 15 and CISPR 22
requirements. In addition, the test facilities are listed with Industry Canada, Certification and Engineering
Bureau, IC5743 for 10m chamber 10m, IC5743 for 10m chamber 3m.
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Compliance Certification Services Inc.

i Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

5.4 TABLE OF ACCREDITATIONS

Our laboratories are accredited and approved by the following accreditation body according to ISO/IEC
17025.

Taiwan TAF
USA A2LA

The measuring facility of laboratories has been authorized or registered by the following approval
agencies.

Canada Industry Canada
Japan VCCI

Taiwan BSMI

USA FCC

Copies of granted accreditation certificates are available for downloading from our web site,
http:///www.ccsrf.com

Page 8 of 61
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services Inc.




FCC ID: COYI5

Compliance Certification Services Inc.

i Report No: KS120629A02-RP1

Date of Issue : July 21, 2012

5.5 LIST OF MEASURING EQUIPMENT

Conducted Emissions Test Site

Name of Equipment Manufacturer Model Serial Number Calibration Due
Spectrum Analyzer Agilent E4446A MY44020154 2013-5-12
DETECTOR NEGATIVE Agilent 8473B MY42240176 2013-5-12
OSCILLOSCOPE Agilent DSO6104A MY44002585 2013-3-25
Peak and Avg Power Agilent E9327A US40441788 2013-3-25
Sensor
EPM-P fﬂ‘zrt':f Power Agilent E4416A GB41292714 2013-5-12
Power SPLITTER Mini-Circuits ZN2PD-9G SF078500430 2013-5-12
DC POWER SUPPLY GW instek GPS-3303C E903131 2013-5-12
Temp. / Humidity Kingson THS-M1 242 2013-3-13
Chamber
Test Software EZ-EMC
977 Chamber
Name of Equipment Manufacturer Model Serial Number Calibration Due
Spectrum Analyzer Agilent E4446A MY44020154 2013-5-12
EMI Test Receiver R&S ESPI3 101026 2013-3-15
Pre-Amplfier MINI ZFL-1000VH2 d041703 2013-6-30
Pre-Amplfier Miteq NSP4000-NF 870629 2013-6-30
Bilog Antenna Sunol JB1 A110204-2 2013-6-24
Horn-antenna SCHWARZBECK| BBHA9120D D:266 2013-5-12
Turn Table CT CT123 4165 N.C.R
Antenna Tower CT CTERG23 3256 N.C.R
Controller CT CT100 95637 N.C.R
Test Software EZ-EMC
Conducted Emission
E';lajir:;:r\t Manufacturer Model N?J?T:E(Ier Caligzztion
eER =S R&S ESCI3 100781 2013-3-15
V (V-LISN) Schwarzbeck NNLK 8129 8129-143 2013-3-15
LISN (EUT) FCC FCC-LISN-50/250-50-2-02 SN:05012 2013-3-15
TIIQ_'IA\I\I/\III?'EI;\IT SCHAFFNER CFL9206 1710 2013-4-9
Test Software EZ-EMC
Remark: Each piece of equipment is scheduled for calibration once a year.
Page 9 of 61

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services Inc.




Compliance Certification Services Inc.

i Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

5.6 SETUP CONFIGURATION

See test photographs attached in Appendix 1 for the actual connections between EUT and support
equipment.

5.7 SUPPORT EQUIPMENT

No.| Equipment | Model No. | Serial No. | FCCID| Trade Name Data Cable | Power Cord
1 N/A N/A N/A N/A N/A N/A N/A

Remark:
1.All the equipment/cables were placed in the worst-case configuration to maximize the
emission during the test.

2.Grounding was established in accordance with the manufacturer’s requirements and
conditions for the intended use.
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Compliance Certification Services Inc.

i Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

6 FCC PART 15.247 REQUIREMENTS
6.1 PEAK POWER

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

1. According to §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping 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 mW.

2. According to §15.247(b)(3), for systems using digital modulation in the bands of 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz: 1 Watt.

3. According to §15.247(b)(4), the conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as shown in
paragraph (c) of this section, if transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated values in
paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

Remark: Each piece of equipment is scheduled for calibration once a year.

Test Configuration

Power Meter /

EUT Spectrum Analyzer

A

TEST PROCEDURE

The transmitter output is connected to the Power Meter.
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Compliance Certification Services Inc.

i Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012
TEST RESULTS
No non-compliance noted
Test Data
m
Reading Output Output A
Channel Fr?ﬁnlll_lir;cy Power F(adcéc))r Power Power :‘r:v\',; Result
(dBm) (dBm) (mW)
Low 2402 0.79 1.00 1.79 1.510 PASS
Mid 2441 1.44 1.00 2.44 1.754 125 PASS
High 2480 1.43 1.00 2.43 1.750 PASS
3M
Reading Output Output .
Channel Fr?&llj_lezr)'cy Power F(adcét))r Power Power 2‘;3\',; Result
(dBm) (dBm) (mW)
Low 2402 0.58 1.00 1.58 1.439 PASS
Mid 2441 1.71 1.00 2.71 1.866 125 PASS
High 2480 1.61 1.00 2.61 1.824 PASS
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Compliance Certification Services Inc.

i Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

6.2 BAND EDGES MEASUREMENT

LIMIT

According to §15.247(c), in any 100 kHz bandwidth outside the frequency bands in which the spread
spectrum intentional radiator in operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20dB below that in the 100kHz bandwidth within the band that contains the highest
level of the desired power, In addition, radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits specified in15.209(a).

Test Configuration
Above 1 GHz

———3

Antenitia

- towret

— Im - Haom
= —
L J d atterma

EUT
_\ 4m /
Di\ Spectnam
A analyzer
[ | ‘l' T | e
I

)
Turntable

\= Fre-amp

1
]
<00
0ad
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Compliance Certification Services Inc.

i Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

TEST PROCEDURE

The EUT is placed on a turntable, which is 0.8m above the ground plane.
The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the highest
emission.

4. Set the spectrum analyzer in the following setting in order to capture the lower and upper
band-edges of the emission:
(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO
(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO
5. Repeat the procedures until all the PEAK and AVERAGE versus POLARIZATION are measured.

wnN =
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Compliance Certification Services Inc.

Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012
TEST RESULTS
1M
CH LOW
Freq. Ant. Pol Peak AV Ant. / CL| Actual Es Peak AV Peak AV
(MHZz) H/\V Reading | Reading CF Limit Limit Margin | Margin
dBuVv) | (dBuv, dB Peak AV PV @Buvim)| (@B dB
N\
(dBuV/m)j(dBuV/m)
2390.00 Vv 53.21 45.17 3.00 56.21 48.17 74 54 -17.79 -5.83
2390.00 H 53.52 45.14 3.00 56.52 48.14 74 54 -17.48 -5.86
CH HIGH
Freq. Ant. Pol Peak AV Ant. / CL| Actual Fs Peak AV Peak AV
MHz H Reading | Reading CF Limit Limit Margin | Margin
IAY di di imi imi i i
(dBuVv) | @Buv) | (@B) Peak AV 9PV @Buvim)|  (@B) (dB)
(dBuV/m)j(dBuV/m)
2483.50 \Y 56.39 43.01 3.00 59.39 46.01 74 54 -14.61 -7.99
2483.50 H 56.36 43.03 3.00 59.36 46.03 74 54 -14.64 -7.97
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Compliance Certification Services Inc.

Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

Refer to attach spectrum analyzer data chart.Band Edges (CH Low)
Detector mode: Peak Polarity: Vertical

= Agilent R T
Mkrz 2.390 08 GHz

Ref 127 dBpV Atten 28 dB 56.21 dEpV
#Peak

Log
1@ .
dBE ./

Offst f}

13
dBE

Ol
748

|
dBpY j \
{

LaPw

M1 52
33 FC

F“:' I » | sz\ " by
E':'F:' R o o e AT e o e e R R e e e — Rl o T P i e ey

FTun
Swp

Start 2.318 88 GH=z Stop 2,428 8@ GHz
#Res BEH 1 MH=z #JVBH 1 MH=z Sweep 1 ms (BEB1 pts)

Detector mode: Average Polarity: Vertical

¥ Agilent R T

Mkrz 2.390 868 GHz

Ref 127 dBEpVY Atten 20 dB 43,17 dBEpV

#Ayug
Log
18
dB

Offst 1

13
dB ﬁ
DI H
4.3
dBplV
FPAwvg

33 FC
AA
£t
FTun
Swp

|
Wl 52 l
|

3N
]
r.l—'_

Start 2.3160 08 GHz " Stop 2428 B8 GHz
#Fes BEH 1 MH=z #\JEW 16 Hz Sweep 2712 s (681 pts)
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Compliance Certification Services Inc.

Report No: KS120629A02-RP1

FCC ID: COYI5

Date of Issue : July 21, 2012

Detector mode: Peak
= Agilent

Fef 127 dEpV

Polarity: Horizontal

Atten 268 dB

R T
Mkrz 2.338 88 GHz
56.52 dEpV

#Pe=ak
Log

1@
dB/
Offst

13
dBE

I

Ol
748

dBpl
LaRw

M1 S2

——

33 FC
AA

=2 /jl H‘h
P T BTN PTO N T At 1

ok, wh 14
TR TS R T

£
FTun

ey

Vi i ke e e e L

=
Lol Lol L Ll i L

Swp

Start 2.318 66 GH=
#R=s BEH 1 MH=z

Detector mode: Average

# Agilent

Reft 127 dEpV

#WBH 1 MHz
Polarity: Horizontal

Atten 26 dB

Stop 2.428 8@ GHz
Sweep 1 ms (GB1 pts)

R T
Mkrz 2.398 88 GHz
48.14 dEpY

#Hvyg
Log

18
dB/
Offst

13
dB

1]
54.8

dBpY
FAwvg

M1 S2

53 FC
AA

£0f0

FTun

Y]
L_
7

SWp

Start 2.318 8@ GHz
#Res EH 1 MHz

#\/EH 18 Hz

" Stop 2.428 B8 GHz

Sweep 27.12 5 (BBL pts)
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Report No: KS120629A02-RP1

FCC ID: COYI5

Date of Issue : July 21, 2012

Band Edges (CH High)
Detector mode: Peak Polarity: Vertical

= Agilent

Ref 127 dEpV HAtten 28 dBE

R T
Mkrz 2.483 58 GHz
09.39 dEpY

Feak
Log

18 -

dB /Q_

Offst
13 /\
dB

Do [/ |\

dEpY / \
LaAw

ML 52 N

53 FC 2
AA N

£0f): R
FTun

n

b
et

Swp

Start 2.478 88 GH=z

#Res BEW 1 MH=z #\VEW 1 MH=

Detector mode: Average Polarity: Vertical

3 Agilent

Reft 127 dEpY Atten 28 dB

Stop 2.580 BB GH=z
Sweep 1 ms (BB1 pts)

R T
Mkrz 2.483 50 GHz
46.81 dBEp\

#Hwg
Log

1@
dBE/
Offst

13
dB

]
S54.8

dBEpY
LaPw

o1

Ml 52

33 FC
AA

£t 5,

FTun Z

Swp

Start 2,478 88 GHz

#Res BH 1 MHz #VEH 16 Hz

Stop 2.508 GG GHz
Sweep 1.715 s (BAL pts)
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Detector mode: Peak Polarity: Horizontal
- Agilent R T
Mkr2 2,453 58 GHz
Ref 127 dBpVY Atten 20 dB 53.36 dEpV
Feak
Log
18 .
dB/
Offst aa

)N
O |/ |
plll \

] Y
M1 S2 \x,
53 FC \WZ{M

F”:' Ariich w n L "". P m i Brbeele T L 2 STAN §
E{'F::l: = M = ey 7l U L R | L R L ] 'r
FTun
Swp
Start 2,478 80 GH=z Stop 2.580 BB GHz
#Fes BH 1 MH=z #JVBH 1 MH=z Sweep 1 ms (BO1 pts)

Detector mode: Average Polarity: Horizontal

= Agilent R T

Mkr2 2.483 58 GH=
Ref 127 dBpY Atten 28 dB 45,83 JBpVY
#Awva
Log
18
dB S
Offst
13
dB

ol
4.8
dBEpVY

Lafw

G

M1 52
53 FC

HA
E(fth K

FTun k\“ 2

Swp

Start 2,478 860 GH=z - Stop 2.500 BB GHz
#Res BH 1 MH=z #YEH 16 H=z Sweep 1.715 5 (BA1 pts)
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3M
CH LOW
Freq. Ant. Pol Peak AV Ant. / CL| Actual Fs Peak AV Peak AV
(MHZz) H/V Reading | Reading CF Limit Limit Margin | Margin
(dBuVv) | @Buv) | @B) Peak AV P Y @Buvim)|  @B) (dB)
(dBuV/m)j(dBuV/m)
2390.00 \V4 52.58 45.11 3.00 55.58 48.11 74 54 -18.42 -5.89
2390.00 H 53.63 45.09 3.00 56.63 48.09 74 54 -17.37 -5.91
CH HIGH
Freq. Ant. Pol Peak AV Ant. / CL| Actual Es Peak AV Peak AV
(MHZz) H/V Reading | Reading CF Limit Limit Margin | Margin
@Buv) | @Buv)| @B) Peak AV R N @Buvim)|  (@B) dB)
(dBuV/m)j(dBuV/m)
2483.50 Vv 55.09 45.12 3.00 58.09 48.12 74 54 -15.91 -5.88
2483.50 H 55.7 45.06 3.00 58.7 48.06 74 54 -15.3 -5.94
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Refer to attach spectrum analyzer data chart.Band Edges (CH Low)
Detector mode: Peak Polarity: Vertical

= Agilent R T
Mikr2 2.390 66 GHz

Ref 127 dBEpV Atten 20 dB E5.58 dEpV
#Peak

Log
10

dB/ 1
Offst EX

13
dB

ol
/4.8

|
dBpY ! \
||

LaAw

ML 52

53 FC
H H - 1 " X \ I bk

2
£|:_I::|- -"Y*"‘W'-"ll'\"‘«.n' -\MMWMWMW'V WWW&]JWW'}W Nﬂ"ﬁr'\"'lw’!ln'f e W'\-'lﬂ;lr i
FTun
Swp

Start 2.310 @8 GHz Stop 24260 68 GHz
#Res BH 1 MH= #YBH 1 MH= Sweep 1 ms (6B1 pts)

Detector mode: Average Polarity: Vertical

- Agilent R T

Mikrz 2.398 80 GHz
Ref 127 dBpV Atten 26 dB 43.11 dBEpV
#Hvg
Log
1a
dB S
Dffst 1
13
dB

ol
54.8
dEpY

FARwva

33 FC
AA
£
FTun
Swp

il
i
i
ML 52 H
B
)L

o ba

Start 2,318 80 GH= Stop 2.420 BB GH=z
#Res BH 1 MH=z #YBH 16 Hz Sweep 2712 5 (BA1 pts)
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Detector mode: Peak Polarity: Horizontal

55 Agilent R T
Mkrz2 2.390 68 GHz

Ref 127 dBpY Atten 28 dB G663 dBplY
#Pegk

Log
1@
dB/

i
|
|

O, s |
dBpY !
J

Lafw :

M1 52

53 FC J km
|:]F]. I M " y 1 . . \ él.ﬂ . s Meate 4l 1

E':'F:' T e R R R T Y T Ly e R e e 8 T S L e T MG WL U

FTun
Swp

Start 2.310 8@ GHz Stop 2.426 @@ GHz
#Res BH 1 MHz #JEBH 1 MH=z Sweep 1 ms (BO1 pts)

Detector mode: Average Polarity: Horizontal

% Agilent R T

Mkr2 2.3908 88 GH=

Ref 127 dBpY Atten 28 dB 45.89 JBpVY

#Ava
Log
18
dB S

Offst 1

i i

DI ;
dBpY J
|

54.4
FAwg

M1 32
33 FC
AA
£0f
FTun
Swp

|
|
|
|
U

|
i

et

Start 2,310 868 GHz Stop 2.420 BB GHz
#Res BH 1 MH=z #YEH 16 H=z Sweep 2712 5 (BA1 pts)
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Band Edges (CH High)
Detector mode: Peak Polarity: Vertical

Agilent R T
Mkrz 2,483 50 GHz

Ref 127 dBpY Atten 28 dB 55,89 JBpV
#Pealk

Log
1@
1

dB/
Offst 2
T TaN
dB
o, [
74.8
dBpY )I \
LaAw
M1 52 "]
33 FC M 2

HH L Nl ] FENY
£ "ﬁwmwmmmwwmmw% WW'WWW

FTun
Swp

Start 2,478 86 GHz Stop 2.588 80 GHz
#Res BEH 1 MH=z #VEBH 1 MH=z Sweep 1 ms (681 pts)

Detector mode: Average Polarity: Vertical

Agilent R T

Mikrz 2,483 560 GH=
Ref 127 dBpV Atten 28 dB 45.12 dEpV
#Awva
Log
1k
dB S
Offst 1

I
o, |/ |
ol NI
M1 S2 / \

33 FC
AA
£t i

FTun &
Swp

Start 2.478 80 GH=z Stop 2.580 BB GHz
#Res BH 1 MHz +YBH 18 H= Sweep 5,425 5 (BA1 pts)
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Detector mode: Peak Polarity: Horizontal

55 Agilent

Ref 127 dBEpY Atten 28 dBE

R T
Mikrz 2,483 56 GHz
5578 dEpY

#Pegk
Log

10 N
dB/
Offst R

S

oo 1|

dBpY \
LaPw

M1 52 \

33 FC ,
AR , -

£ A P e e o e

FTun

Swp

Start 2,478 8@ GHz
#Hes BH 1 MHz

Detector mode: Average

#\VBH 1 MH=z
Polarity: Horizontal

¥ Agilent

Ref 127 dEpV Atten 20 dB

Stop 2.508 @@ GHz
Sweep 1 ms (BO1 pts)

R T
Mikr2 2.483 58 GHz
45.86 dEpY

#Ayug
Log

1@
dB/

Offst 1

12 a

Do |/ |\

dBpV / \
FPAwvg

Ml 52 / \

53 FC
HA

E(f |
FTun o

Swp

Start 2.478 88 GHz b
#Res BH 1 MHz #WBH 16 Hz

Stop 2.500 88 GH=z
Sweep 5.425 5 (681 pts)
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6.3 PEAK POWER SPECTRAL DENSITY

LIMIT

1. For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8dBm in any 3kHz band during any time interval of
continuous transmission.

2. The direct sequence operating of the hybrid system, with the frequency hopping operation turned off,
shall comply with the power density requirements of paragraph (d) of this section.

Test Configuration

Spechum

ELT Analyzer

TEST PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to
the spectrum analyzer.

3. Set the spectrum analyzer as RBW = 3kHz, VBW = 10kHz, Span = 300kHz, Sweep=100s
4. Record the max. reading.
5. Repeat the above procedure until the measurements for all frequencies are completed.

TEST RESULTS

NA (this test item is not required for FHSS modulation technical)

Page 25 of 61
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services Inc.




Compliance Certification Services Inc.

i Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

6.4 HOPPING CHANNEL BANDWIDTH

LIMIT

According to §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping 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 mW.

Test Configuration

Spectimm

EUT Analyzer

¥

TEST PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to
the spectrum analyzer.

3. Set the spectrum analyzer as RBW = 30kHz, VBW = 100kHz, Span = 3MHz, Sweep = auto.
4. Max hold, mark 2 peaks of hopping channel and record the 2 peaks frequency.

TEST RESULTS

No non-compliance noted

Test Data 1M

Channel Frequency 20dB Bandwith
(MHz) (kHz)
00 2402 1.072
39 2441 1.069
78 2480 1.046
Test Data 3M
Channel Frequency 20dB Bandwith
(MHz) (kHz)
00 2402 1.187
39 2441 1.215
78 2480 1.206
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Test Plot

Measurement of 20dB Bandwidth

Channel low

3 Agilent R T

Ref 20 dBm Atten 20 dB

#Pe=ak

Log

1@

dB/

Offst 3 =

13 = =

dB

LaRw

M1 S2

Center 2482 BAA GH= Span 3 MH=z

#Res BH 38 kHz #+YEBH 108 kH=z Sweep 3.2 ms (GE1 pts)

Occupied Bandwidth Occ BH % Pwr 99.08 ¥
l @128 MHZ ®x dB 2088 dB

Transmit Freq Error —-12.642 kH=z

® dB Bandwidth 1.872 MHz

Channel middle

¥ Agilent R T

Eef 20 dBEm Atten 20 dB
#Peqglk
Log
18
dB - o
Offst

13 = 2
dB

LaAw

M1 32
Center 2.441 BAA GHz Span 3 MH=z
#Res BH 30 kH=z #YBH 106 kH=z Sweep 3.2 ms (BAL pts)

Occupied Bandwidth Occ BHW % Pwr  99.00 ¥
1.0204 MH= x dB -20.00 JB

Transmit Freq Error -12.618 kH=
® B Bandwidth 1.869 MH=z
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Channel high

Agilent R T
Ref 26 dBm Atten 28 dB
#Pe=ak
Log
1
dB ./ o >
g]gfst ) A
dBE
LaFw
M1 32
Start 2,475 5668 GHz Stop 2.481 586 GH=z
#Res BH 36 kH=z #JEH 186 kH= Sweep 3.2 ms (B8] pts)
Occupied Bandwidth Occ BH Z Pwr 99.00
1.0072 MH= ®x dB -20.00 dB
Transmit Freq Error —-19.915 kH=z
» JdB Bandwidth 1.846 MH=
3M
Test Plot

Measurement of 20dB Bandwidth

Channel low
Agilent R T

Ref 268 dBm Atten 28 dB
#Peak

Log
1@
dBE /S L
Dffst P
13

dE

LaPw

M1 32
Center 2.4802 AER GHz Span 3 MH=z
#Res BH 30 kH=z #YBH 186 kH=z Sweep 3.2 ms (BAL pts)

Occupied Bandwidth Occ BH Z Pwr 99.00 ¥
1.1173 MH= x dB -20.09 dB

Transmit Freq Error 497,603 Hz
®x dB Bandwidth 1.157 MH=z
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Channel middle

¥ Agilent R T

Ref 28 dBm Atten 28 4B
#Peak
Log
1@
dB/ <
Offst res

13 = =

dE

LaPw

M1 52
Start 2.439 508 GHz Stop 2.442 588 GHz
#Res BH 30 kH=z #\/BH 108 kH= Sweep 3.2 ms (6A1 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
1.1384 MH=z x dB -20.00 dB

Transmit Freq Error 18.269 kHz
® dB Bandwidth 1.215 MH=z

Channel high
- Agilent R T

Ref 26 dBm Atten 26 dB
#Peak
Log

1a

dB S <
Dffst <
13 =5 =

dBE

LaRw

M1 32
Start 2.439 568 GH=z Stop 2.442 580 GH=z
#Res BH 30 kH=z #YBlI 166 kH= Sweep 3.2 ms (BBl pts)

Occupied Bandwidth Occ BH % Pwr 99.00 ¥
1.1389 MH= x dB -20.00 dB

Transmit Freq Error 9.962 kH=z
®x dB Bandwidth 1.26865 MH=z
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6.5 HOPPING CHANNEL SEPARATION

LIMIT

According to §15.247(a)(1)Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping 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 mW.

Test Confiquration

Spectimum

EUT Analyzer

v

TEST PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

3. Set center frequency of spectrum analyzer = middle of hopping channel.
4. Set the spectrum analyzer as RBW = 100kHz, VBW = 100kHz, Span = 3MHz, Sweep = auto.
5. Max hold, mark 2 peaks of hopping channel and record the 2 peaks frequency.

TEST RESULTS

No non-compliance noted

Test Data 1M

Shaic] requency | Separation Limits Result
(MHz) (MHz) (MHz)
39~40 2441 1.000 0.713 Pass
3M
i requency | Separation Limits Result
(MHz) (MHz) (MHz)
39~40 2441 1.000 0.810 Pass

Note: Hopping channel separation shall be greater 2/3 of 20dB bandwidth. Refer the result of 20dB
bandwidth to Section 6.4
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Test Data 1M
Measurement of Channel Separation
Agilent R T
a Mkrl 1.8860 MHz
Ref 26 dBm Atten 26 dB —i.Ad dB
#Pealk
Log 1R 1
1a e _@th . P
B/ A - S
?;Fst e
dB ,--"“'n; o
~
LaPw
M1 32
Center 2.442 485 GH= Span 3 MH=z
#Res BH 180 kH= #\JEl 106 kH= Sweep 1 ms (BEB1 pts)
Marker Trace Type X Axis Amplitude
1R C1 Freq 2.441 978 GH= 2.17 dBm
la cl Freq 1.888 MH= -0.84 4B
Test Data 3M
Measurement of Channel Separation
Agilent R T
a Mkrl 1.8860 MHz
Ref 28 dBm Atten 28 dB a.al JdB
#Pealk
Log 1R 1
1@ | . -
Dffst \
13
dB i
oy "]
LaPw
M1 32
Center 2.442 485 GH=z Span 3 MH=z
#Res BH 188 kH= #YEBH 108 kH= Sweep 1 ms (681 pts)
Markear Trace Tvpe ¥ Axic Amplitude
1R C1 Freq 2.441 978 GH= 2.17 dEm
la C1 Freq 1.888 MH= A.81 dE
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6.6 NUMBER OF HOPPING FREQUENCY

LIMIT

According to §15.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz-2483.5 MHz bands
shall use at least 15 hopping frequencies.

Test Configuration

Spectiim

EUT ¥ Analyrer

TEST PROCEDURE

1.  Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

3.  Set spectrum analyzer Start=2400MHz, Stop = 2441.5MHz, Sweep = auto and Start=2441.5MHz, Stop
= 2483.5MHz, Sweep = auto.

4.  Set the spectrum analyzer as RBW, VBW=100kHz.
5. Max hold, view and count how many channel in the band.

TEST RESULTS
No non-compliance noted

Test Data
1M
Result (No. of CH) Limit (No. of CH) Result
79 >15 PASS
3M
Result (No. of CH) Limit (No. of CH) Result
79 >15 PASS
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Test Plot
Channel Number

2.4 GHz - 2.4415 GHz

= Agilent R T
Mkrl 2.44@ 381 GH=z

Fef 28 dBm Atten 26 dB 2.31 dBEm
#FPeak

Log
1@ .
dB/ b

e S AT AN AT ATATATAT AR AR NATIARATRENAN
R AN AR KA AR R AR KRAS

___
| —
|
| ——

—_ |
I

— T |

LaRAw

M1 52 J
533 FC J

AA

£
FTun
Swp

Start 2,488 B8 GH=z Stop 2.441 58 GH=
#Re=s BH 188 kHz #VBH 188 kH=z Sweep 584 ms (GE1 pts)

2.4415 GHz — 2.4835 GHz

5 Agilent R T

Mkrl 2.441 78 GH=z
Fet 20 dBm Atten 260 dB 2.23 dBEm
#Pealk
Log
1@
4B/ B

[1 L I NN | O . . 0 W

fost%ﬁ.mh'ﬁﬂmh ™

S U LA R SN AR AT AR AR
LN AR AR RAN AR LANK N RRIARATE

LaAw ]

M1 52 \n
53 FC 'L

£ |
FTun

Swp

Start 2.441 56 GH=z Stop 2.483 50 GH=z
#Res BH 188 kH= #YBlI 166 kH= Sweep 5.05 ms (6B1 prs)_
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3M

Test Plot

Channel Number

2.4 GHz — 2.4415 GHz

e Agilent R T
Mkrl 2.448 25 GHz
Ref 20 dBm Atten 260 dB A.7% dBm
#Feak
Laog
1@
dB/

ol AL A W AL R U

LaRw

M1 52
53 chr
AA
£if j

FTun
Swp

I G p—

Start 2,408 B8 GHz Stop 2.441 58 GH=z
#Res BH 188 kH= #WEBH 1068 kH= Sweep 584 ms (681 pts)

2.4415 GHz — 2.4835 GHz

% Agilent R T
Mkrl 2.441 508 GHz

Fef 268 dBm Atten 28 dB 8,98 dBm
#Peak

Log
18
dE/ 1

A O A T Sy

LaAw L

M1 52 L
33 FC
AHA

£0f
FTun o)

Swp

Start 2.441 58 GHz Stop 2.483 56 GH=z
#Res BW 186 kHz #YBH 1606 kH=z Sweep 5.08 ms (EB1 pts)
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6.7 TIME OF OCCUPANCY (DWELL TIME)

LIMIT

According to §15.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz-2483.5 MHz bands.
The average time of occupancy on any channels shall not greater than 0.4 s within a period 0.4 s multiplied
by the number of hopping channels employed.

Test Configuration

Speclium

EUT Analvzer

TEST PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to
the spectrum analyzer.

3. Set center frequency of spectrum analyzer = operating frequency.
4. Set the spectrum analyzer as RBW, VBW=1MHz, Span = 0Hz, Sweep = auto.
5. Repeat above procedures until all frequency measured were complete.

TEST RESULTS
No non-compliance noted
Test Data
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iM
DH1
0.400 * (1600/2)/79 * 31.6 = 128.00 (ms)
Pulse Time(ms) | Total of Dwell(ms)| Period Time (s) Limit (ms) Result
0.400 128.00 31.60 400 PASS
DH3
1.633 * (1600/4)/79 * 31.6 = 261.28 (ms)
Pulse Time(ms) | Total of Dwell(ms)| Period Time (s) Limit (ms) Result
1.633 261.28 31.60 400 PASS
DH5
2.867* (1600/6)/79 * 31.6 = 85.33 (ms)
Pulse Time(ms) | Total of Dwell(ms)| Period Time (s) Limit (ms) Result
2.867 305.81 31.60 400 PASS
3M
DH 1
0.40 * (1600/2)/79 * 31.6 = 128.00 (ms)
Pulse Time(ms) | Total of Dwell(ms)| Period Time (s) Limit (ms) Result
0.400 128.00 31.60 400 PASS
DH3
1.633 * (1600/4)/79 * 31.6 = 261.28 (ms)
Pulse Time(ms) | Total of Dwell(ms)| Period Time (s) Limit (ms) Result
1.633 261.28 31.60 400 PASS
DH5
2.900* (1600/6)/79 * 31.6 = 309.33(ms)
Pulse Time(ms) | Total of Dwell(ms) | Period Time (s) Limit (ms) Result
2.900 309.33 31.60 400 PASS

Page 36 of 61

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services Inc.




Compliance Certification Services Inc.

Date of Issue : July 21, 2012

Report No: KS120629A02-RP1

FCC ID: COYI5

Test Plot

DH 1
Agilent

Ref 26 dBEm

Atten 260 dB

a Mkrl 400 ps

B85 dBE

#Peak

Log
1@

dBE/

Offst
13

dBE

LaAw

il
LT

1]
Wl

11
IR =

H1 32

Center 2.441 006 GHz
Fes BEW 1 MH=z

#VEH 1 MH=

Span @ Hz
Sweep 20 ms (BA1 pts)

Trace
Cln
Clx

Markear
1R
la

Tyvpa
Tima
Time

K Axis
12.8 m=
AHA ps

Amplitude
2.35 dBm
H.82 dB

DH 3

i
i

Agilent

Fef 2@ dBm

Atten 2@ db

a Mkrl  1.633 ms

—-@.11 dBE

#Fealk

Log
1@

™ m

dB/
Offse
13

4B

i
AEET
LagFw

1 1|
J%d Tl

[ -

|
g

W1l 32

Ceanter 2441 @@ GHz
Fas BH 1 MH=

#YBW 1 MH=

Span @ Hz
Swaecp 20 ms (BAL pts)

Marker Trace
1Rk L
1a [ ]

Type
Tima
Tima

B oAl
12.1 mz
1.633 me

Amplitude
2.84 dBm
-db.11 dBE
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DHS5

e Agilent R T
a Mkrl 2867 ms

et 26 dBm HAtten 2@ JdB —@.88 JdB
#Fe=ak

Loag
1@
dB /s
Offst
13
dB

a3
O

LaRw

H1l 52
Center 2.441 @08 GHz Span @ Hz
Res BH 1 MH= #WYBH 1 MH= Sweep 28 ms (681 pts)
Marker lrace Iype X Axis Amplitude

1R tla Tima 9867 me 2.32 dBm
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6.8 SPURIOUS EMISSION
Conducted Measurement

LIMIT

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

Test Configuration

EUT »  Spectrum
Analyzer
TEST PROCEDURE

Conducted RF measurements of the transmitter output were made to confirm that the EUT antenna port
conducted emissions meet the specified limit and to identify any spurious signals that require further
investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to 100
KHz. The video bandwidth is set to 100 KHz.

Measurements are made over the 30MHz to 26 GHz range with the transmitter set to the lowest, middle,
and highest channels.

TEST RESULTS

No non-compliance noted
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6.9 RADIATED EMISSIONS

LIMIT

1. Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall not
exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength (mV/m) Measurement Distance (m)
30-88 100* 3
88-216 150* 3
216-960 200* 3
Above 960 500 3

Remark: Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted under
other sections of this Part, e.g., Sections 15.231 and 15.241.

2. In the above emission table, the tighter limit applies at the band edges.

Frequency (Hz) Field Strength Field Strength
q y (MV/m at 3-meter) (dBpV/m at 3-meter)
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54
Test Configuration
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TEST PROCEDURE

1. The EUT is placed on a turntable, which is 0.8m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the highest
emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

6. Set the spectrum analyzer in the following setting as:
Below 1GHz:
RBW=100kHz / VBW=300kHz / Sweep=AUTO
Above 1GHz:
(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO
(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO

7. Repeat above procedures until the measurements for all frequencies are complete.
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TEST RESULTS

Below 1 GHz
Operation Mode: Normal Link (with WIFI On) [Test Date: |July 20,2012
Temperature: 24°C Tested by: [Sean Yu
Humidity: 52 % RH Polarity:  |Ver. / Hor.
. _ Safe
Freq. Ant.Pol. Detector Reading Factor Actual FS | Limit 3m .
Margin
(MHz) H/V Mode (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB)
(PK/QP)
40.49 V Peak 34.44 -8.2 26.24 40.0 -13.76
72.21 V Peak 39.23 -13.7 25.53 40.0 -14.47
132.29 V Peak 30.16 -7.03 23.13 43.5 -20.37
265.13 V Peak 30.36 -7.19 23.17 46.0 -22.83
667.26 V Peak 25.26 2.18 27.44 46.0 -18.56
731.28 V Peak 25.03 2.95 27.98 46.0 -18.02
71.16 H Peak 31.65 -13.67 17.98 43.5 -25.52
136.23 H Peak 25.16 -7.13 18.03 43.5 -25.47
221.02 H Peak 29.45 -8.73 20.72 46.0 -25.28
825.13 H Peak 25.29 4.12 29.41 46.0 -16.59
934.08 H Peak 24.19 6.42 30.61 46.0 -15.39
980.16 H Peak 24.75 6.98 31.73 54.0 -22.27
Notes:

1. Measuring frequencies from 9 KHz to the 1GHz, No emission found between lowest internal
used/generated frequency to 30 MHz.
2. Radiated emissions measured in frequency range from 9 KHz to 1000MHz were made with an
instrument using Peak detector mode.
3. Data of measurement within this frequency range shown “ --- ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4. The IF bandwidth of SPA between 30MHz to 1GHz was 100kHz.
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Above 1 GHz
i
|Operation Mode: TX/ CH Low (with WIFI On) Test Date: July 20,2012
Temperature: 24°C Tested by: Sean Yu
|Humidity: 52 % RH Polarity: Ver. / Hor.
Freqg. | Ant. Pol] Peak AV |Ant./CL] Peak AV Margin
) _ Actual Fs . A
(MHz) H/V Reading | Reading CF Limit Limit (dB)
(ubuv/IIl Remark
(dBuV) | (dBuV) (dB) Peak AV \ (dBuV/m)
(dBuV/m)|(dBuV/m)
4804.49 V 45.46 32.49 10.85 56.31 43.34 74 54 -10.66 | average
7204.25 \Y 42.26 26.29 18.37 60.63 44.66 74 54 -9.34 | average
4804.19 H 46.16 33.46 10.85 57.01 44,31 74 54 -9.69 | average
7205.26 H 41.29 26.28 18.37 59.66 44.65 74 54 -9.35 | average
Remark:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if no
specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an instrument

using Peak detector mode and average detector mode of the emission shown in Actual FS
column.

4. Spectrum setting:

a. Peak Setting 1GHz to 10th harmonics of fundamental, RBW = 1MHz, VBW = 1MHz, Sweep
time = Auto.

b. AV Setting 1GH z to 10th harmonics of fundamental, RBW = 1MHz, VBW = 10Hz, Sweep
time = Auto.
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IOperation Mode: [TX/CH Mid (with WIFI On) Test Date: July 20,2012
Temperature: 24°C Tested by: Sean Yu
|Humidity: 52 % RH Polarity: Ver. / Hor.
Freg. | Ant. Pol ] Peak AV |Ant./CL] Peak AV Margin
- : Actual Fs - .
(MHz) H/V Reading | Reading CF Limit Limit (dB)
\upbuv/IIl Remark
(dBuV) | (dBuV) (dB) Peak AV \ (dBuV/m)
(dBuV/m){(dBuV/m)

4885.65 \% 43.16 25.16 11.26 54.42 36.42 74 54 -17.58 | average

7235.13 \Y 42.26 24.29 19.28 61.54 43.57 74 54 -10.43 | average

4885.29 H 44,13 26.46 11.26 55.39 37.72 74 54 -16.28 | average

7236.19 H 43.26 25.64 19.28 62.54 44.92 74 54 -9.08 | average
Remark:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if no
specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actual FS
column.

4. Spectrum setting:

a. Peak Setting 1GHz to 10th harmonics of fundamental, RBW = 1MHz, VBW = 1MHz, Sweep
time = Auto.

b. AV Setting 1GH z to 10th harmonics of fundamental, RBW = 1MHz, VBW = 10Hz, Sweep
time = Auto.
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. TX/ CH High (with WIFI
|0perat|on Mode: on) gh ¢ Test Date: July 20,2012
Temperature: 24°C Tested by: Sean Yu
IHumidity: 52 % RH Polarity: Ver. / Hor.
Freq. | Ant. Pol| Peak AV JAnt./CL Actual Fs Peak AV Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB)
(ubu v/ Remark
(dBuV) | (dBuVv) | (dB) Peak AV \ (dBuV/m)
(dBuV/m)| (dBuV/m)
4958.35 V 44.24 30.52 11.32 55.56 41.84 74 54 -12.16 | average
7325.16 \Y 42.13 24.36 19.56 61.69 43.92 74 54 -10.08 | average
4958.25 H 46.25 31.16 11.32 57.57 42.48 74 54 -11.52 | average
7326.16 H 41.35 25.46 19.56 60.91 45.02 74 54 -8.98 | average

Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if no
specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actual FS
column.

4. Spectrum setting:

a. Peak Setting 1GHz to 10th harmonics of fundamental, RBW = 1MHz, VBW = 1MHz, Sweep
time = Auto.

b. AV Setting 1GH z to 10th harmonics of fundamental, RBW = 1MHz, VBW = 10Hz, Sweep
time = Auto.
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3M
IOperation Mode: [TX/CH Low (with WIFI On) Test Date: |July 20,2012
Temperature: 24°C Tested by: [Sean Yu
|Humidity: 52 % RH Polarity: \Ver. / Hor.
Freq. | Ant. Pol | Peak AV |Ant./CL Peak AV Margin
) : Actual Fs - o
(MHz) H/V Reading | Reading CF Limit Limit (dB)
(ubu v/ Remark
(dBuV) | (dBuV) | (dB) Peak AV \ (dBuV/m)
(dBuV/m)|(dBuV/m)
4805.75 \Y 42.13 27.25 10.85 52.98 38.10 74 54 -15.90 | average
7205.16 \Y 41.26 26.15 18.37 59.63 44.52 74 54 -9.48 | average
4804.52 H 43.46 27.16 10.85 54.31 38.01 74 54 -15.99 | average
7206.39 H 42.26 26.32 18.37 60.63 44.69 74 54 -9.31 | average
Remark:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if no
specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an instrument

using Peak detector mode and average detector mode of the emission shown in Actual FS
column.

4. Spectrum setting:

a. Peak Setting 1GHz to 10th harmonics of fundamental, RBW = 1MHz, VBW = 1MHz, Sweep
time = Auto.

b. AV Setting 1GH z to 10th harmonics of fundamental, RBW = 1MHz, VBW = 10Hz, Sweep
time = Auto.
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IOperation Mode: [TX/CH Mid (with WIFI On) Test Date: |July 20,2012
Temperature: 24°C Tested by: [Sean Yu
|Humidity: 52 % RH Polarity: \Ver. / Hor.
Freg. | Ant. Pol ] Peak AV |Ant./CL] Peak AV Margin
- : Actual Fs - .
(MHz) H/V Reading | Reading CF Limit Limit (dB)
\upbuv/IIl Remark
(dBuV) | (dBuV) (dB) Peak AV \ (dBuV/m)
(dBuV/m){(dBuV/m)
4886.32 Vv 43.41 26.25 11.26 54.67 37.51 74 54 -16.49 | average
7325.42 \Y 41.27 25.25 19.28 60.55 44.53 74 54 -9.47 | average
4885.12 H 44.21 27.24 11.26 55.47 38.5 74 54 -15.5 | average
7326.34 H 41.14 25.21 19.28 60.42 44.49 74 54 -9.51 | average

Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if no
specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actual FS
column.

4. Spectrum setting:

a. Peak Setting 1GHz to 10th harmonics of fundamental, RBW = 1MHz, VBW = 1MHz, Sweep
time = Auto.

b. AV Setting 1GH z to 10th harmonics of fundamental, RBW = 1MHz, VBW = 10Hz, Sweep
time = Auto.

Page 56 of 61
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services Inc.




Compliance Certification Services Inc.

Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

IOperation Mode: [TX/ CH High (with WIFI On) Test Date: |July 20,2012
Temperature: 24°C Tested by: [Sean Yu
|Humidity: 52 % RH Polarity: \Ver. / Hor.
Freg. | Ant. Pol ] Peak AV |Ant./CL] Peak AV Margin
) _ Actual Fs . .
(MHz) H/V Reading | Reading CF Limit Limit (dB)
\ubuvi/in Remark
(dBuV) | (dBuV) (dB) Peak AV \ (dBuV/m)
(dBuV/m){(dBuV/m)
4958.55 \Y 43.58 28.23 11.32 54.9 39.55 74 54 -14.45 | average
7324.41 \Y 39.58 25.24 19.56 59.14 44.8 74 54 -9.2 average
4959.21 H 4412 | 29.24 | 11.32 55.44 40.56 74 54 -13.44 | average
7325.65 H 40.24 25.12 19.56 59.8 44.68 74 54 -9.32 | average

Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if no
specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actual FS
column.

4. Spectrum setting:

a. Peak Setting 1GHz to 10th harmonics of fundamental, RBW = 1MHz, VBW = 1MHz, Sweep
time = Auto.

b. AV Setting 1GH z to 10th harmonics of fundamental, RBW = 1MHz, VBW = 10Hz, Sweep
time = Auto.
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Compliance Certification Services Inc.

i Report No: KS120629A02-RP1 FCC ID: COYI5 Date of Issue : July 21, 2012

6.10 POWERLINE CONDUCTED EMISSIONS

LIMIT

For an intentional radiator which 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 250 microvolts (The limit decreases linearly with the
logarithm of the frequency in the range 0.15 MHz to 0.50 MHz). The limits at specific frequency range is
listed as follows:

Frequency Range (MHz) Limits (dBuV)
Quasi-peak Average
0.15 to 0.50 66 to 56 56 10 46
0.50t05 56 46
5 to 30 60 -~

Compliance with this provision shall be based on the measurement of the radio frequency voltage
between each power line (LINE and NEUTRAL) and ground at the power terminals.

Test Configuration

Vert. reference
plane

,ﬁ EMI receiver
il O

LISN ¥

Reference ground plane

See test photographs attached in Appendix 1 for the actual connections between EUT and support
equipment.

TEST PROCEDURE

1. The EUT was placed on a table, which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all frequency measured were complete.
TEST RESULTS

The initial step in collecting conducted data is a spectrum analyzer peak scan of the measurement range.
Significant peaks are then marked as shown on the following data page, and these signals are then
quasi-peaked.
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Compliance Certification Services Inc.

FCC ID: COYI5 Date of Issue : July 21, 2012

Test Data

f- Report No: KS120629A02-RP1

Model: i5

Test Mode: Normal Link (with WIFI On)

Temperature: 23°C

Humidity: 51% RH

Tested by: Sean Yu

Test Results: Pass

L1

80.0 dBu¥Y
aP: —
AVG:
% 2
1 3 [
) ;
U?
40 1
peak
AVG
0.0
0.150 0.5 [MHz] L 30.000
No Frequ | QuasiPeak | Average | Correction | QuasiPeak | Average | QuasiPeak | Average | QuasiPeak | Average | Rem
. ency reading reading factor result result limit limit margin margin ark
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)
1* 0.4068 41.48 34.56 10.13 51.61 44.69 57.71 47.71 -6.10 -3.02 Pass
2 0.5589 37.56 29.09 10.14 47.70 39.23 56.00 46.00 -8.30 -6.77 Pass
3 0.9131 33.11 25.02 10.18 43.29 35.20 56.00 46.00 -12.71 -10.80 Pass
4 1.2591 31.30 23.92 10.30 41.60 34.22 56.00 46.00 -14.40 -11.78 Pass
5 1.5861 32.25 24.71 10.42 42.67 35.13 56.00 46.00 -13.33 -10.87 Pass
6 1.9275 30.58 23.16 10.54 41.12 33.70 56.00 46.00 -14.88 -12.30 Pass
Remark:

1. The measuring frequencies range between 0.15 MHz and 30 MHz.

2. The emissions measured in the frequency range between 0.15 MHz and 30MHz were made with an instrument using
Quasi-peak detector and Average detector.

3. “~-"denotes the emission level was or more than 2dB below the Average limit, and no re-check was made.

4. The IF bandwidth of SPA between 0.15MHz and 30MHz was 10KHz. The IF bandwidth of Test Receiver between
0.15MHz and 30MHz was 9kHz.
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a1 Report No: KS120629A02-RP1 FCC ID: COoYl5 Date of Issue : July 21, 2012
80.0 dBuVY
QaP: —_—
AVG:
2
1 ] 1 5
E
I‘ \
40 1P 3
! ‘ ¢ |
peak
AVGE
0.0
0.150 0.5 [MHz) 5 30.000
No Frequ QuasiPeak | Average | Correction | QuasiPeak | Average | QuasiPeak | Average | QuasiPeak | Average Rem
) ency reading reading factor result result limit limit margin margin ark
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)
1 0.3256 39.31 24.88 10.15 49.46 35.03 59.56 49.56 -10.10 -14.53 Pass
2* 0.4055 44.20 31.74 10.13 54.33 41.87 57.74 47.74 -3.41 -5.87 Pass
3 0.9823 36.24 29.27 10.20 46.44 39.47 56.00 46.00 -9.56 -6.53 Pass
4 2.4541 31.49 22.30 10.66 42.15 32.96 56.00 46.00 -13.85 -13.04 Pass
5 4.3204 32.42 25.86 10.87 43.29 36.73 56.00 46.00 -12.71 -9.27 Pass
6 6.1555 27.62 19.19 10.99 38.61 30.18 60.00 50.00 -21.39 -19.82 Pass
Remark:

1.The measuring frequencies range between 0.15 MHz and 30 MHz.

2.The emissions measured in the frequency range between 0.15 MHz and 30MHz were made with an instrument using
Quasi-peak detector and Average detector.

3.--" denotes the emission level was or more than 2dB below the Average limit, and no re-check was made.

4.The IF bandwidth of SPA between 0.15MHz and 30MHz was 10KHz. The IF bandwidth of Test Receiver between
0.15MHz and 30MHz was 9kHz.
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i Report No: KS120629A02-RP1

FCC ID: COYI5 Date of Issue : July 21, 2012

APPENDIX | RADIO FREQUENCY EXPOSURE

LIMIT

Systems operating under the provisions of this section shall be operated in a manner that ensures that
the public is not exposed to radio frequency energy levels in excess of the Commission's guidelines. See
§15.247(b)(4) and §1.1307(b)(1) of this chapter.

EUT Specification

EUT

Mobile Phone

Frequency band (Operating)

[ ] WLAN: 2.412GHz ~ 2.462GHz

[ ] WLAN: 5.18GHz ~ 5.32GHz / 5.50GHz ~ 5.70GHz
[ ] WLAN: 5.745GHz ~ 5.825GHz

X] Others: Bluetooth: 2.402GHz ~ 2.480GHz

Device category

X Portable (<20cm separation)
[ ] Mobile (>20cm separation)
[ ] Others

Exposure classification

[] Occupational/Controlled exposure (S = 5mW/cm?)
[ ] General Population/Uncontrolled exposure
(S=1mW/cm?)

Antenna diversity

X Single antenna

[ ] Multiple antennas
[ ] Tx diversity

[ ] Rx diversity

[ ] Tx/Rx diversity

Max. output power

2.71dBm (1.866mW)

Antenna gain (Max)

3dBi (Numeric gain: 1.995)

Evaluation applied

[ | MPE Evaluation
Xl SAR Evaluation
[ ] N/A

Remark:
Reference SAR test Report

TEST RESULTS
Non-compliance

END OF REPORT
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