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VERIFICATION OF COMPLIANCE

Sonostar Inc.

Applicant: 7F-1., No.26, Lane 583, Rueiguang Rd., Neihu District, Taipei
City 114, Taiwan
SHENZHEN FENDA TECHNOLOGY CO., LTD.

Manufacturer: Fenda Hi-Tech Park, Zhoushi Road, Shiyan Town, Baoan District,

Shenzhen City, Guangdong, China

Product Description:

SmartWatch

WPO0101, S1, V1, Curve, I Series, G Series

(Note: These models are identical in circuitry and electrical, mechanical and

Model Number: physical construction; the only differences are the colour and model no. for
trading purpose. We prepare WP0101 for test. Take EUT with two adapters to test,
and the worst result recorded in the report. )

File Number: ES140102012E2

We hereby certify that:

The above equipment was tested by SHENZHEN EMTEK CO., LTD. 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 conducted and
radiated emission limits of FCC Rules Part 15.247.

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

Date of Test :

Prepared by :

Reviewer :

February 15, 2014 to February 25, 2014

KL‘E/ X ve(

Joe Xia/Editor

e

June Xie/Supervisor

-

Approve & Authorized Signer : “ : E

TRF No: FCC 15.247/A

Lisa Wang/Manager

Page 2 of 34 Report No: ES140102012E2




Table of Contents
1. GENERAL INFORMATION ...ttt ettt e e e e et et e et e e s seeeeeeeeeeeeesnnnnes 5
1.1 PRODUCT DESCRIPTION. ...ceetuuttttttieee ettt e e eeteeeeeeeteaeseeetanaeeeeetaneseeeaenaeeseraenaeseeennaaeseenens 5
1.2 RELATED SUBMITTAL(S) / GRANT(S) ...tettettetterteenieesteenieesttesieesttesieesieesieesseesieesenesnnesaeesneesnne 5
1.3 TEST METHODOLOGY ..eettuueettettueeeeeeteeeeeeeteeaeseeeteaeeesesarnesseeesanaeesessanaesesesnnaeessesenaessessnnnnns 6
1.4 SPECIAL ACCESSORIES ...ovuueettttueeseeetteeeeeeteaeseeeteaeessetaeaesseeesaaeesessanaesesesnnaaesserenaessessnnns 6
1.5 EQUIPMENT MODIFICATIONS ....uuutuieeieteeeeieieiteeetttsiaeeeeeeeeeeeereressasmsanesesessssserrssssrrnns 6
1.0 TEST FACILITY oeeeeeeeee ettt e ettt e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeee e eaaaeeees 6
2. SYSTEM TEST CONFIGURAT ION. ..ottt e e e e e a e 7
2.1 EUT CONFIGURATION ..ottt ettt e ee e e e e e eteeeeeeetereeeeetaaaaeeeeeaanaaeeeeaanaeseeeennaaeeeeaenneseeeannns 7
2.2 BUT EXERCISE. ..ottt eeeeeee et e et ee e e e et e e e e et ea e e e e e e aaee e e e e aeseeeeanaaeeeeaeaneseeennnns 7
2.3 TEST PROCEDURE . .....citeetteeeeee et e et e e e e et e e e e et e e e e et aaeeeeeaanaeseeeeanaaeeeeaeaneseeeennns 7
2.4 CONFIGURATION OF TESTED SYSTEM ...uuitttttuueeeeettieeeeeteeeeeeeeeeeeeesesuneeseeesnneesssssenaessessnnnnns 7
3. DESCRIPTION OF TEST MODES. ... .o oottt 9
4, SUMMARY OF TEST RESULTS ..ottt e et e e s st eeeesenesnnnnnnsnsannes 10
5. CONDUCTED EMISSIONS T EST .ottt ettt ettt n s e e e e e anteeeaarasaaa s 11
5.1  MEASUREMENT PROCEDURE .....couuuoetttttieet ettt e e eeeeeee e e e eeteeeeeetteaeeseeeaaneeeeereenaeseeeeanaeeeenes 11
5.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION).....cccuveerureerereennreenveesneeenseeennneeneneens 11
5.3  MEASUREMENT EQUIPMENT USED.......ccottiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee et eeeeeeee e e e e e e s e s ssssnnnnans 11
5.4  CONDUCTED EMISSION LIMIT ...oovtitiueeeeee ettt e e e e e e e et e eeeeeeeeaeeeeeeeeeeeeeeaeaaanaeas 11
5.5  MEASUREMENT RESULT ....oiiiiiiiittiieeeee e e eeeee et e eeeeeeeeeeeeeeeeeeaeaaaeeeaaeeeseeeeeeereeaeaaananas 12
6. RADIATED EMISSION T EST ...ttt ettt s e e s e e e e e e e e e e e eaee s 13
6.1  MEASUREMENT PROCEDURE .....couuuiiitttiteet ettt ettt e e e ettreeeeetteaeeseeeaaaeeeeeresnaeseeeeannaeaeenes 13
6.2  TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION).....cccuttesureerureennreenveesneeesnneeesneensneens 13
6.3  MEASUREMENT EQUIPMENT USED....uuiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeessssnsssssesssseessssssssnnnnnns 14
6.4  RADIATED EMISSION LIMIT ...uiiitiiieteiiiie ettt ettt eeeetee e e e eteeeseeeaaeeeeeeaaneseeeennaeeeenes 14
6.5  MEASUREMENT RESULT ....oiiiiiiittttiteeeee e e e e e ee et eeeeeeeeeeeeeeeeeeeeaa e aeaaeeeseeeeeeeeeeseannnans 16
7. ODB BANDWIDTH TEST ..ottt ettt e e e et e e e e e e e s s e e e eeaeeeenssnnnnnnns 22
7.1 MEASUREMENT PROCEDURE ....cottuuietttttee ettt e e e e et eeeeeeteaeeseeeaaaeeeeeeeenaeseeeennaeeeenes 22
7.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION).......eerutentieieenieenieenirenneesieenieesieennnens 22
7.3  MEASUREMENT EQUIPMENT USED........coottttttttttiiiieeeeeeeeeeeeeevetiieseseeeeeeeeeeeeessasnnnnnneeeeees 22
T4 MEASUREMENT RESULTS ...uttiitieet ettt ettt e e eeee e e e et eee s e e eeaeeesesaaaesseeeannaeeeesannnasseeennnas 22
8. MAXIMUM PEAK OUTPUT POWER TEST ...t 25
8.1  MEASUREMENT PROCEDURE ......ccutuuuuiieeeeeeeeeeeettttttaeeeeeseeesseeeeesstsssasaansessssesssessssssmnnnnnnnns 25
8.2  TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)......ueeruientieeeeneeenieesirenneesieesseesneennnens 25
8.3  MEASUREMENT EQUIPMENT USED.......ccoiiiiiiiiiiiiieeiieeeeeeeeeeteereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnns 25
8.4  PEAK POWER OUTPUT LIMIT ...tttttueee ettt e e eeeeeeeeeeteeeeeeeeesanaeeeeseenneseeeneneeeserennaeseesennnaeeeenes 25
8.5  MEASUREMENT RESULTS «.etietttittiee ettt e et e e et e e e e e eaeeeeeeeeeeseeeaanaaeeeeranneseeeennraaaeenes 25
9. BAND ED GE T EST ..ottt ettt e e e e e e e e e e e e e e e s 26
9.1  MEASUREMENT PROCEDURE .....uuuiieieiitieeetitiiitteeeeeeeeeeeeeeetetasasaaasssseseeseseesssssssnnannsseeesees 26
9.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION).....cutertieruienireniienereenaeeeeenreenseeveennes 26

Shenzhen EMTEK Co.,Ltd.
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen,Guangdong,China
www.emtek.com.cn Tel: +86-755-2695 4280 Fax: +86-755-2695 4282 ! cess o the Wor

TRF No: FCC 15.247/A Page 3 of 34 Report No: ES140102012E2



Shenzhen EMTEK Co.,Ltd.
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen,Guangdong,China
www.emtek.com.cn Tel: +86-755-2695 4280 Fax: +86-755-2695 4282 ! cess o the Wor

9.3 MEASUREMENT EQUIPMENT USED.......cuuutiiiiiiiiiieieeeeeeeeeeeeeeeeesssaeseeeeeeeeeeeeeeeeeeeeeeeeeeesenennnnnes 26
9.4 MEASUREMENT RESULTS ...ttt ettt ettt e e e et eee e e e etaaeee e e taeaeeeeeeaaeeeesannaeseeennnas 26
1O,  POWER DENSITY ottt ettt it sttt e e e e e e ettt e s st st e assssesseesastesssas s b b brassseeesesesssssssnns 27
10.1  TEST EQUIPMENT ...coiiiiiiiiiiee ettt ettt e e e e e e e e e e e e e e e st aaaae e e e e eeeeeeeeeeeeeessesssssnnnnnnnns 27
10.2 MEASURING INSTRUMENTS AND SETTING ..cevvuttuuueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeennneeaeeeeeeees 27
1O.3 TEST PROCEDURES.....oittittttitttttitttieeeeeeeeeeeeetettttasaaaaaaeesssseeessstsssassaaaaessseessesssssarnnnnnanns 27
10.4 BLOCK DIAGRAM OF TEST SETUP ..evuuueeeeiieieeeetitittieeeeeeeeeeeeeeeetetssassaassseessessesesssssmmmnnnnnnns 27
JO.S  LIMIT oottt e e e e e e e e et ettt e sttt aeeeseeeeeeete s s aa s s eesseeeesessssssssannsnnes 27
L0.6 T EST RESULT . etteteeitee ettt e et e e et ee e e et e e e e e ea e e e e et eaaeseeeaaaeeeerannaeseesennaaeaenes 28
11 ANTENNA PORT EMISSION ...oooiiiiiiiiiiiee ettt ettt e e e et e e e st t s ns e s bbb asesereeeseeeeeeees 30
11.1  TEST EQUIPMENT ...oooiiiiiiiiiie ettt et e e e e et e e e e e e e e et aae e e e e e e eeeeeeeeeeeessesssssnnnnnnnns 30
11.2 MEASURING INSTRUMENTS AND SETTING ..cevtuttuuuieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeneeeeaeseeeseees 30
11.3  TEST PROCEDURES......cctttttttttteeeeeeeeeeeeeeeeeeeee e eaaaaeeeeeeeeeeeraeaaaaaaaaeseeeeeeeeneeeaaaaaaaaeeeeeees 30
11.4 BLOCK DIAGRAM OF TEST SETUP....euuuueeeettieeetetitiiteteeeeeeeeeeeeeestesssassnaeeesssssssesssssmmmnnnnnnns 30
L1.5  TEST RESULT ..ottt ettt et e e e e e ettt ettt e e e e s e e e e e e ettt s aa s s eeseseeesessssssssnnnsnnes 30
12.  ANTENNA APPLICATION ..ottt ettt et e e e e e e eeeeessassbas s s eeeseeessesesssnnns 34
12.1 ANTENNA REQUIREMENT .....cuttutuiieeeeeiiiieietetettiateiineeeeeeseereeessssssnsnaeeessssseesersssrannnnnneeeseses 34
12,2 RESULT ettt e e e e e e e e ettt e e e e e e e e e e e e e e e e e e e aeeeeeeeeeeeeaeae e eaaaaaaeeeeaeas 34

TRF No: FCC 15.247/A Page 4 of 34 Report No: ES140102012E2



Shenzhen EMTEK Co.,Ltd.
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen,Guangdong,China
www.emtek.com.cn Tel: +86-755-2695 4280 Fax: +86-755-2695 4282 ! cess o the Wor

1. General Information

1.1 Product Description

A major technical descriptions of EUT is described as following:

A). Operation Frequency: 2402-2480MHz
B). Modulation: Bluetooth 4.0 DSS:GFSK, 1/4 I1 -DQPSK, 8DPSK;
Bluetooth 4.0 DTS: GFSK
C). Number of Channel: 79 for Bluetooth 4.0 DSS, 40 Channels for Bluetooth 4.0 DTS
D). Channel space: IMHz for Bluetooth 4.0 DSS, 2MHz for Bluetooth 4.0 DTS
E). RF Output Power: 5.26dBm for Bluetooth 4.0 DSS, 4.86dBm for Bluetooth 4.0 DTS
F). Antenna Type: Metal antenna
G). Antenna GAIN: 1.0dBi
H). Power Supply: 3.7V (Internal rechargeable lithium battery) or DC 5V from USB

Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
1 2402 15 2430 29 2458
2 2404 16 2432 30 2460
3 2406 17 2434 31 2462
4 2408 18 2436 32 2464
5 2410 19 2438 33 2466
6 2412 20 2440 34 2468
7 2414 21 2442 35 2470
8 2416 22 2444 36 2472
9 2418 23 2446 37 2474
10 2420 24 2448 38 2476
11 2422 25 2450 39 2478
12 2424 26 2452 40 2480
13 2426 27 2454
14 2428 28 2456

Note:
1. This device is SmartWatch included BT4.0 transceiver function.
2. Test of channel was included the lowest middle and highest frequency in lowest data
rate and to perform the test, then record on this report.

1.2 Related Submittal(s) / Grant(s)

This submittal(s) (test report) is intended for FCC ID: 2ABYHWPO0101 filing to comply with
Section 15.247 of the FCC Part 15, Subpart C Rules.

TRF No: FCC 15.247/A Page 5 of 34 Report No: ES140102012E2



Shenzhen EMTEK Co.,Ltd.
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen,Guangdong,China
www.emtek.com.cn Tel: +86-755-2695 4280 Fax: +86-755-2695 4282 ! cess o the Wor

1.3 Test Methodology

All the test program has follow FCC new test procedure KDB558074 D01 v03r01, Both
conducted and radiated testing was performed according to the procedures in ANSI C63.10
(2009). Radiated testing was performed at an antenna to EUT distance 3 meters.

1.4 Special Accessories

Not available for this EUT intended for grant.

1.5 Equipment Modifications

Not available for this EUT intended for grant.

1.6 Test Facility

Site Description
EMC Lab. : Accredited by CNAS, 2013.10.29
The certificate is valid until 2016.10.28
The Laboratory has been assessed and proved to be in compliance
with CNAS/CLO1: 2006(identical to ISO/IEC17025: 2005)
The Certificate Registration Number is L2291

Accredited by TUV Rheinland Shenzhen 2010.5.25
The Laboratory has been assessed according to the requirements
ISO/IEC 17025

Accredited by FCC, April 17, 2013
The Certificate Registration Number is 406365.

Accredited by Industry Canada, March 05, 2010
The Certificate Registration Number is 46405-4480.

Name of Firm : SHENZHEN EMTEK CO., LTD.

Site Location : Bldg 69, Majialong Industry Zone,
Nanshan District, Shenzhen, Guangdong, China

TRF No: FCC 15.247/A Page 6 of 34 Report No: ES140102012E2



Shenzhen EMTEK Co.,Ltd.
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen,Guangdong,China
www.emtek.com.cn Tel: +86-755-2695 4280 Fax: +86-755-2695 4282 ! cess o the Wor

2. System Test Configuration

2.1 EUT Configuration

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

2.2 EUT Exercise

The Transmitter was operated in the normal operating mode. The TX frequency was fixed
which was for the purpose of the measurements.

2.3 Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. According to
the requirements of ANSI C63.4-2009 Conducted emissions from the EUT measured
in the frequency range between 0.15 MHz and 30 MHz using CISPR Quasi-Peak and
average detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. The turn
table shall rotate 360 degrees to determine the position of maximum emission level.
EUT is set 3m away from the receiving antenna which varied from Im 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 max. Emission, the relative positions of this hand-held transmitter (EUT) was
rotated through three orthogonal axes according to the requirements in Section
13.1.4.1 of ANSI C63.4-2009.

2.4 Configuration of Tested System

Fig. 2-1 Configuration of Tested System

EUT
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Table 2-1 Equipment Used in Tested System

EMITEK

Ttem Equipment Mfr/Brand  [Model/Type FCCID Series No. Note
No.

1. SmartWatch N/A WPO0101 2ABYHWPO0101 [N/A EUT
2. Adapter N/A IS{NEAOSOISOU N/A N/A

Note:

(1) Unless otherwise denoted as EUT in [Remark] column, device(s) used in tested system is a

support equipment.
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3. Description of Test Modes

The Transmitter of EUT is an Internet Tablet and powered by host equipment; these is Digital
Transmission system (DTS) and with modulation GFSK.

The mode is used: Transmitting mode

1. For lowest channel : 2402MHz (Channel 01)
2. For middle channel : 2440MHz (Channel 20)
3. For highest channel: 2480MHz (Channel 40)
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4. Summary of Test Results

FCC Rules Description Of Test Result
§15.247(a)(2) 6dB bandwidth Pass
§15.247(b)(3) Max Peak output Power test Pass
§15.247(e) Power density Pass
§15.247(d) Band edge test Pass
§15.207 AC Power Conducted Emission Pass
§15.247(d), §15.209 Radiated Emission Pass
§15.247(d) Antenna Port Emission Pass
§15.247(b)&§15.203 Antenna Application Pass
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5. Conducted Emissions Test

5.1 Measurement 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.

5.2 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

T_ LLSN | I" Adapter H EUT

5.3 Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Test Receiver | Rohde & Schwarz ESCS30 828985/018 | 05/29/2013 | 05/28/2014
L.I.S.N. Schwarzbeck NNLK8129 8129203 05/29/2013 | 05/28/2014
50Q Cpax1a1 Anritsu MP59B M20531 N/A N/A
Switch
Pulse Limiter | Rohde & Schwarz | ESH3-72 100006 05/29/2013 | 05/28/2014
Voltage Probe | Rohde & Schwarz |  TK9416 N/A 05/29/2013 | 05/28/2014
IL.SN Rohde & Schwarz ENY22 1109.9508.02 | 05/29/2013 | 05/28/2014

5.4 Conducted Emission Limit
Conducted Emission

Frequency(MHZz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies
2. The limit decreases in line with the logarithm of the frequency in the range of
0.15 to 0.50MHz.
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5.5 Measurement Result

Date of Test: February 16, 2014 Temperature: 22°C
Frequency Detector: 0.15~30MHz Humidity:  50%
Test Result: PASS Test Mode: TX Mode
Emission |Emission Level .. Limits . .
Test | Frequency| Level AV Lgn;ts AV Mgrlg);m M/ir\%m
Line MHz dB%le) dB(uVv) dB(uV) dB(uV) dB(uV) | dB(uV)
0.15 38.70 17.89 66.00 56.00 -27.30 -38.11
0.39 32.96 19.77 58.06 48.06 -25.10 -28.29
Neutral 0.60 29.33 11.77 56.00 46.00 -26.67 -34.23
0.84 28.21 10.80 56.00 46.00 -27.79 -35.20
1.17 26.53 9.82 56.00 46.00 -29.47 -36.18
12.10 25.05 8.66 60.00 50.00 -34.95 -41.34
0.15 38.24 17.99 66.00 56.00 -27.76 -38.01
0.40 33.74 22.82 57.85 47.85 -24.11 -25.03
Line 0.58 28.74 14.11 56.00 46.00 -27.26 -31.89
0.86 28.24 13.56 56.00 46.00 -27.76 -32.44
1.58 26.05 13.02 56.00 46.00 -29.95 -32.98
12.08 24.55 8.64 60.00 50.00 -35.45 -41.36
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6. Radiated Emission Test

6.1 Measurement Procedure

1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

3. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.
4. Repeat above procedures until all frequency measured was complete.

For emissions measurement set the bandwidth of the Spectrum’s RBW at IMHz above
1GHz and RBW 100 KHz below 1GHz.

6.2 Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable 3m
EUT

Test
Receiver

0.8 m

Ground Plane Coaxial Cable

(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz

| ] T
i— 3m —
Turntable

\ EUT Im to 4m
Test ) 0.3
Receiver -om

| 7
Ground Plane Coaxial Cable
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(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

————

EMITEK

3m
Turntable 4m
\ EUT /l 1 ]
'\ Im Test
0.8m Amplifier Receiver
Y |
6.3 Measurement Equipment Used
EQUIPMENT MFR MODEL SERIAL LAST CAL. | CAL DUE.
TYPE NUMBER NUMBER
EMI Test Receiver |Rohde & Schwarz ESU 1302.6005.26 | 05/29/2013 |05/28/2014
Pre-Amplifier HP 8447D 2944A07999 | 05/29/2013 |05/28/2014
Bilog Antenna Schwarzbeck VULB9163 142 05/11/2013 |105/10/2014
Loop Antenna ARA PLA-1030/B 1029 05/11/2013 105/10/2014
Horn Antenna Schwarzbeck | BBHA 9170 | BBHA9170399 | 05/11/2013 [05/10/2014
Horn Antenna Schwarzbeck BBHA 9120 D143 05/11/2013 105/10/2014
Cable Schwarzbeck AK9513 ACRX1 05/29/2013 | 05/28/2014
Cable Rosenberger N/A FP2RX2 05/29/2013 | 05/28/2014
Cable Schwarzbeck AK9513 CRPX1 05/29/2013 | 05/28/2014
Cable Schwarzbeck AK9513 CRRX2 05/29/2013 | 05/28/2014

6.4 Radiated Emission Limit
The emissions from an intentional radiator shall not exceed the field strength levels
specified in the following table 15.209(a):

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.480 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
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EMITEK

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 3999 - 410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 725-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-85
417725 -4.17775 37.5-38.25 1435 - 1626.5 90-92
420725 -4.20775 73-74.6 16455 - 1646.5 93-95
6.215-6218 748-752 1660 - 1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-17222 13.25-134
6.31175-6.31225 123 -138 2200 - 2300 1447 -145
8.291-8294 1499 - 150.05 2310 - 2390 1535-162
8.362 -8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625-8.38675 156.7-156.9 2690 - 2900 2201-23.12
8.41425 -8.41475 162.0125 - 167.17 3260 - 3267 23.6-240
12.29-12.293 16772 -173.2 3332 - 3339 31.2-318
12.51975-12.52025 240 - 285 33458 - 3358 3643 -36.5
12.57675-12.57725 322-3354 3600 - 4400 (3)

Remark: 1. Emission level in dBuV/m=20 log (uV/m)

2. Measurement was performed at an antenna to the closed point of EUT distance of
meters.

3. Only spurious frequency is permitted to locate within the Restricted Bands
specified in provision of & 15.205, and the emissions located in restricted bands also
comply with 15.209 limit.

Report No: ES140102012E2
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6.5 Measurement Result

Operation Mode: TX Mode Test Date : February 16, 2014
Frequency Range: 0.009~30MHz Temperature : 26C
Test Result: PASS Humidity : 60 %
Measured Distance: 3m Test By: WOLF
Freq. Ant.Pol. Emission Level| Limit 3m Over
(MHz) H/V (dBuV/m) (dBuV/m) (dB)

Note: the amplitude of spurious emission that is attenuated by more than 20dB below the
permissible limit has no need to be reported.

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

Limit line=Specific limits(dBuV) + distance extrapolation factor.

Operation Mode: TX Channel 01 Test Date : February 16, 2014

Frequency Range: 30~1000MHz Temperature : 26C

Test Result: PASS Humidity : 60 %

Measured Distance: 3m Test By: WOLF
Freq. Ant.Pol. Emission Level| Limit 3m Over Note
(MHz) H/V (dBuV/m) (dBuV/m) (dB)
33.11 \ 29.92 40.00 -10.08 QP
54.87 \% 30.72 40.00 -9.28 QP
67.31 \% 33.80 40.00 -6.20 QP
87.52 \4 30.56 40.00 -9.44 QP
183.89 \% 32.06 43.50 -11.44 QP
720.19 \4 33.74 46.00 -12.26 QP
54.87 H 23.84 40.00 -16.16 QP
67.31 H 23.77 40.00 -16.23 QP
166.80 H 31.15 43.50 -12.35 QP
185.45 H 31.37 43.50 -12.13 QP
247.63 H 27.80 46.00 -18.20 QP
255.40 H 28.16 46.00 -17.84 QP

Note: (1) All Readings are Peak Value.
(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(3) The average measurement was not performed when the peak measured data under
the limit of average detection.
(4) EUT stood on the table position is the worst case result in the report.
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Operation Mode: TX Channel 20 Test Date : February 16, 2014

Frequency Range: 30~1000MHz Temperature : 26C

Test Result: PASS Humidity : 60 %

Measured Distance: 3m Test By: WOLF
Freq. Ant.Pol. Emission Level| Limit 3m Over Note
(MHz) H/V (dBuV/m) (dBuV/m) (dB)
33.11 \Y 28.94 40.00 -11.06 QP
54.87 \ 30.86 40.00 -9.14 QP
67.31 \Y 33.63 40.00 -6.37 QP
85.96 \Y 30.00 40.00 -10.00 QP
180.79 \% 31.50 43.50 -12.00 QP
336.23 \% 24.35 46.00 -21.65 QP
33.11 H 28.73 40.00 -11.27 QP
56.43 H 30.32 40.00 -9.68 QP
67.31 H 33.34 40.00 -6.66 QP
85.96 H 30.53 40.00 -9.47 QP
180.79 H 31.92 43.50 -11.58 QP
600.50 H 26.78 46.00 -19.22 QP

Note: (1) All Readings are Peak Value.
(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(3) The average measurement was not performed when the peak measured data under
the limit of average detection.
(4) EUT stood on the table position is the worst case result in the report.
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Operation Mode: TX Channel 40 Test Date : February 16, 2014

Frequency Range: 30~1000MHz Temperature :  26C

Test Result: PASS Humidity : 60 %

Measured Distance: 3m Test By: WOLF
Freq. Ant.Pol. Emission Level| Limit 3m Over Note
(MHz) H/V (dBuV/m) (dBuV/m) (dB)
33.11 \Y 28.53 40.00 -11.47 QP
56.43 \Y 27.98 40.00 -12.02 QP
67.31 \ 32.48 40.00 -7.52 QP
85.96 \Y 30.22 40.00 -9.78 QP
165.24 \% 30.54 43.50 -12.96 QP
179.23 \% 31.39 43.50 -12.11 QP
54.87 H 23.12 40.00 -16.88 QP
67.31 H 23.38 40.00 -16.62 QP
168.35 H 30.79 43.50 -12.71 QP
183.89 H 31.58 43.50 -11.92 QP
255.40 H 28.43 46.00 -17.57 QP
603.61 H 27.01 46.00 -18.99 QP

Note: (1) All Readings are Peak Value.
(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(3) The average measurement was not performed when the peak measured data under
the limit of average detection.
(4) EUT stood on the table position is the worst case result in the report.
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Operation Mode: TX Channel 01 Test Date :  February 16, 2014

Frequency Range: 1GHz~25GHz Temperature : 26°C

Test Result: PASS Humidity : 60 %

Measured Distance: 3m Test By: WOLF

Freq. Ant.Pol. Levliir(lclisgil()\lfl /m) Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV

4882.56 \ 61.35 47.55 74.00 54.00 -12.65 -6.45
7320.82 \ 53.86 43.61 74.00 54.00 -20.14 -10.39
10837.06 \Y 53.19 35.32 74.00 54.00 -20.81 -18.68
13994.94 \Y 53.32 35.19 74.00 54.00 -20.68 -18.81
15163.85 \Y 52.34 34.23 74.00 54.00 -21.66 -19.77
15795.31 \ 52.18 34.02 74.00 54.00 -21.82 -19.98
4882.52 H 65.03 45.48 74.00 54.00 -8.97 -8.52
7320.59 H 62.78 47.49 74.00 54.00 -11.22 -6.51
10918.65 H 53.00 34.46 74.00 54.00 -21.00 -19.54
12956.98 H 50.77 33.20 74.00 54.00 -23.23 -20.80
14482.59 H 50.28 32.25 74.00 54.00 -23.72 -21.75
15332.11 H 49.46 32.00 74.00 54.00 -24.54 -22.00

All emissions not reported were more than 20dB below the specified limit or in the noise

floor.

Note: (1) All Readings are Peak Value and AV.

(2) Emission Level= Reading Level+Probe Factor +Cable Loss.

(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.
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Operation Mode: TX Channel 20 Test Date :  February 16, 2014
Frequency Range: 1GHz~25GHz Temperature : 26°C
Test Result: PASS Humidity : 60 %
Measured Distance: 3m Test By: WOLF
Freq. Ant.Pol. Levliir(lclisgil()\lfl /m) Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4879.53 \Y 61.33 47.69 74.00 54.00 -12.67 -6.31
7321.63 \Y 57.89 45.64 74.00 54.00 -16.11 -8.36
9761.64 \Y 53.20 35.52 74.00 54.00 -20.80 -18.48
13994.91 \Y 53.33 35.33 74.00 54.00 -20.67 -18.67
15166.37 \Y 52.23 34.27 74.00 54.00 -21.77 -19.73
15790.53 \Y 52.07 34.08 74.00 54.00 -21.93 -19.92
4879.55 H 64.98 49.45 74.00 54.00 -9.02 -4.55
7321.71 H 62.57 47.47 74.00 54.00 -11.43 -6.53
9761.33 H 52.91 34.48 74.00 54.00 -21.09 -19.52
12959.48 H 50.83 33.16 74.00 54.00 -23.17 -20.84
14485.11 H 50.24 32.26 74.00 54.00 -23.76 -21.74
15327.16 H 49.52 32.06 74.00 54.00 -24.48 -21.94

All emissions not reported were more than 20dB below the specified limit or in the noise
floor.

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(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.
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Operation Mode: TX Channel 40 Test Date : February 16, 2014
Frequency Range: 1GHz~25GHz Temperature : 26°C
Test Result: PASS Humidity : 60 %
Measured Distance: 3m Test By: WOLF
Freq. Ant.Pol. Levliir(lclisgil()\lfl /m) Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4957.99 \Y 61.76 47.73 74.00 54.00 -12.24 -6.27
7440.00 \Y 58.58 44.81 74.00 54.00 -15.42 -9.19
8573.29 \Y 51.50 33.02 74.00 54.00 -22.50 -20.98
10641.20 \Y 48.96 31.39 74.00 54.00 -25.04 -22.61
14430.64 \Y 52.58 34.72 74.00 54.00 -21.42 -19.28
15819.98 \Y 50.31 32.58 74.00 54.00 -23.69 -21.42
4957.96 H 59.45 45.02 74.00 54.00 -14.55 -8.98
7440.03 H 57.87 42.77 74.00 54.00 -16.13 -11.23
8709.49 H 51.40 33.31 74.00 54.00 -22.60 -20.69
10995.42 H 47.15 33.74 74.00 54.00 -26.85 -20.26
12475.37 H 51.51 37.35 74.00 54.00 -22.49 -16.65
15313.88 H 51.02 39.29 74.00 54.00 -22.98 -14.71

All emissions not reported were more than 20dB below the specified limit or in the noise
floor.

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(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.
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7. 6dB Bandwidth Test

7.1 Measurement Procedure

The EUT was operating in BLE mode or could be controlled its channel. Printed out the test
result from the spectrum by hard copy function.

1. Set resolution bandwidth (RBW) = 100 kHz.

2. Set the video bandwidth (VBW) = 3 x RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower frequency) that are attenuated by 6
dB relative to the maximum level measured in the fundamental emission.

7.2 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

7.3 Measurement Equipment Used

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent E4407B 88156318 05/29/2013 05/28/2014

7.4 Measurement Results

6 dB Bandwidth Test Data Chart:
Refer to attached data chart.
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Spectrum Detector: PK Test Date : February 16, 2014
Test By: Jack Temperature : 26C
Test Result: PASS Humidity : 60 %
Channel number | Channel frequency Measurement level Required Limit
(MHz) (KHz) (kHz)
01 2402 736.92 >500
20 2440 739.40 >500
40 2480 734.56 >500
- Agilent Meas Setup
Ch Freq 2.482 GHz Trig Free Avg Number
: : 16
Occupied Bandwidth On 0ff
Avg Mode
Exp Repeat
Max Hold
On 0ff
Occ BH % Pwr
99.80 X
0BHW Span

16

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth

1.0587 MHz

-

y

Occ BH £ Pwr
X dB

3.89900868 MHz

X dB
-6.08 dB

Optimize
Ref Level
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% Agilent Freg/Channel

Ch Freq 2.44 GHz Trig Free Center Freq

Occupisd Bandwidth 1 ] 2.44006000 GHz

000 [

2.43850008 GHz

Stop Freq
244150000 GHz

CF Step
300.000088 kHz
Auto Man
Freq Offset
B.ARREEERE Hz

Occupied Bandwidth Occ BH % Pr o, onel Trag_f'i
1.8560 MHz X dB ) dB

Transmit Freq Error 3 Scale Type

¥ dB Bandwidth z Log Lin

- Agilent

Freqg/Channel
Ch Freq 2.48 GHz Trig Free Center Freq
Occupied Bandwidth - | | 2.48000000 GHz

S S Startres

247850899 GHz

CF Step

ISR 00006000 kHz
I — Auto Man
I

Freq Offset
B.ARaeeRa8 Hz

K

Occupied Bandwidth Occ BH % PHr o, Sonal Trag_f'i
1.8519 MHz X dB '

Transmit Freq Error - Scale Type

% dB Bandwidth Log Lin
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The maximum peak conducted output power can be measured using a broadband peak RF

power meter.

a. The Transmitter output (antenna port) was connected to the power meter.
b. Turn on the EUT and power meter and then record the peak power value.
c. Repeat above procedures on all channels needed to be tested.

8.2 Test SET-UP (Block Diagram of Configuration)

EUT

10dB Ai l EEUATION

8.3 Measurement Equipment Used

Power meter

The power meter must have a video bandwidth that is greater than or equal to
the DTS bandwidth and shall utilize a fast, average-responding diode type sensor.

EQUIPMENT MODEL SERIAL LAST CAL. | CAL DUE.
TYPE NUMBER | NUMBER
Power meter ML2495A 0824006 05/29/2013 | 05/28/2014
Power sensor MA2411B 0738172 05/29/2013 | 05/28/2014
8.4 Peak Power output limit
The maximum peak power shall be less 1 Watt.
8.5 Measurement Results
Spectrum Detector: PK Test Date : February 16, 2014
Test By: Jack Temperature : 26C
Test Result: PASS Humidity : 60 %
Channel Channel Peak Power Peak Power Pass/Fail
number | Frequency(MHz) output(dBm) Limit(W)
01 2402 0.98 1W(30dBm) PASS
20 2440 3.27 1W(30dBm) PASS
40 2480 4.86 1W(30dBm) PASS
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9. Band Edge Test

9.1 Measurement Procedure

1. The EUT was Operating in hopping mode or could be controlled its channel. Printed out test
result from the spectrum by hard copy function.

2. The EUT was placed on a turn table which is 0.8m above ground plane.

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

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

5. Repeat above procedures until all frequency measured were complete.

9.2 Test SET-UP (Block Diagram of Configuration)

As 6.2 Test set up (B) and (C)

9.3 Measurement Equipment Used

Same as 6.3 Radiated Emission Measurement.

9.4 Measurement Results

Spectrum Detector: PK/AV Test Date : February 20, 2014
Test By: Jack Temperature : 26C
Test channel: 01 Humidity : 60 %
Frequency Polarity Level Limited
(MHz) (dBuV/m) (dBuV/m)
PK AV PK AV
2322 H 55.22 40.09 74 54
2357 \Y 55.50 40.20 74 54
Spectrum Detector: PK/AV Test Date : February 20, 2014
Test By: Jack Temperature : 26C
Test channel: 40 Humidity : 60 %
Frequency Polarity Level Limited
(MHz) (dBuV/m) (dBuV/m)
PK AV PK AV
248491 H 55.30 40.93 74 54
2491.27 \% 55.56 40.73 74 54
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10. Power Density

10.1 Test Equipment

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent E4407B 88156318 05/29/2013 ]05/28/2014

10.2 Measuring Instruments and Setting

The following table is the setting of spectrum analyzer.

Spectrum analyzer Setting

Attenuation Auto

Span Frequency Set the span to 1.5 times the DTS bandwidth.
RB 3kHz <RBW <100KHz

VB 3x RBW

Detector Peak

Trace Max hold

Sweep Time Automatic

10.3 Test Procedures

The transmitter output (antenna port) was connected to the spectrum analyzer.
Set analyzer center frequency to DTS channel center frequency.

Set the analyzer span to a minimum of 1.5 times the DTS bandwidth.

Set the RBW > 3 kHz. Set the VBW >3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level.

FER e AL o

10.4 Block Diagram of Test Setup

EUT (I Spectrum Analyzer

10.5 Limit

The transmitted power density averaged over any 1 second interval shall not be greater
+8dBm in any 3 kHz bandwidth.
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10.6 Test Result

Spectrum Detector: PK Test Date : February 20, 2014
Test By: Jack Temperature : 26°C
Test Result: PASS Humidity : 60 %
Operation Mode: BLE
Channel Measurement Level Required Limit Result
(dBm) (dBm)
01 -14.56 <8dBm PASS
20 -11.94 <8dBm PASS
40 -10.48 <8dBm PASS
i Agilent Peak Search

Meas Tools»

More
1of 2

#WBH 16 kHz ep
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45 Agilent . Peak Search

Meas Tools»

Next Peak

Next Pk Right

Next Pk Left

#WBH

Peak Search

Meas Tools»

More
1of 2
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11 Antenna Port Emission

11.1 Test Equipment

EMITEK

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer Agilent E4407B 88156318 | 05/29/2013 [05/28/2014

11.2 Measuring Instruments and Setting

The following table is the setting of spectrum analyzer.

Spectrum analyzer Setting
Attenuation Auto

RB 100kHz
VB 300kHz
Detector Peak
Trace Max hold

11.3 Test Procedures

The conducted spurious emissions were measured conducted using a spectrum analyzer at low,
Middle, and high channels, the limit was determined by attenuation 20dB of the RF peak

power output.

11.4 Block Diagram of Test setup

EUT —{_+———— Spectrum Analyzer

11.5 Test Result

PASS.
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Low Channel 01

2 Agilent

Peak Search

Meas Tools»

Next Peak

Next Pk Right

Next Pk Left

Min Search

More
1 of 2

# Agilent

Mkrl Display
. -0 X
Full Screen
------Immﬁ

NI . -

Limits»

Active Fctn
Position»
Center

Titler

Preferences»
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Mid Channel 20

# Agilent

Peak Search

Meas Tools»

# Agilent Display

Full Screen

Display Line
-18.78 dBm
On Ot

Limits»

Active Fctn
Position»
Center

Titler

Preferences»
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High Channel 40

- Agilent

Peak Search

Meas Tools»

Display

Full Screen

Display Line
-18.88 dBm
On Off

Limits»

Active Fctn
Position»
Center

Titler

Preferences:
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12. Antenna Application

12.1 Antenna Requirement

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall
be designed to ensure that no antenna other than that furnished by the responsible party shall
be used with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting
antennas of directional gain greater than 6dBi are used, the power shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6dBi.

12.2 Result

The EUT’S antenna is PCB Antenna. The antenna’s gain is 1.0 dBi and meets the
requirement.
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