ISL International Standards Laboratory

http:/iwww.isl.com.tw

TEST REPORT
of
FCC Part 15 Subpart C

X] New Application; [ | Class | PC; [ ] Class Il PC

Product : Wir eless Receiver
Brand: GIGABYTE
M odd!: 28713AIREK 17RX

Model Difference:  N/A

FCC ID: JCK28713AIREK17RX

FCC Rule Part: 815.249

Applicant: GIGA-BYTE Technology Co., Ltd..

Address: No.6, Bao Chiang Road, Hsin-Tien Dist., New
Taipel City 231, Taiwan

Test Performed by:

International Standards L aboratory

<Lung-Tan LAB>

*Site Registration No.

BSMI: SL2-IN-E-0013; MRA TW1036; TAF: 0997; IC: I©67B-3;
*Address:

No. 120, Lane 180, San Ho Tsuen, Hsin Ho Rd.

Lung-Tan Hsiang, Tao Yuan County 325, Taiwan

*Tel : 886-3-407-1718; Fax: 886-3-407-1738

Report No.1SL-13LR279FC
Issue Date 2014/01/21

Test results given in this report apply only to the
specific sample(s) tested and are traceable to
national or international standard through

A1, calibration of the equipment and evaluating
INS"L% N t uncertainty herei
S %{/.rAFV% measurement uncertainty herein. .
- N V4 This report MUST not be used to claim product

f;;?f} mamssens sunaaras ooy @NAlOrsement by TAF, NVLAP or any agency of
Hirlnb® the Government.
This test report shall not be reproduced except in
full, without the written approval of International

Standards Laboratory.

Page: 1 of 37



HERNERDERAD
Interational St

tandards Labaratory

Applicant:

Product Description:

Brand Name:
FCCID:

FCC Rule Part:
Model No.:

M odd Difference
Date of test:

Date of EUT Received:

-2 of 37- FCC ID: JCK28713AIREK17RX

VERIFICATION OF COMPLIANCE

GIGA-BYTE Technology Co., Ltd.
Wireless Receiver

GIGABYTE
JCK28713AIREK17RX

§15.249
28713AIREK17RX

N/A
2013/12/30 ~2013/12/31
2013/12/24

We hereby certify that:

All the tests in this report have been performed acorded in accordance with the standards
described above and performed by an independemtraieagnetic compatibility consultant,
International Standards Laboratory.

The test results contained in this report accuyatgresent the measurements of the characteristics
and the energy generated by sample equipment uederat the time of the test. The sample
equipment tested as described in this report c®mpliance with the limits of above standards.

[DM OC%W?&

Test By: Date: 2014/01/21
Dion Chang/ Engineer
Prepared By: %D\ m Date: 2014/01/21
Eva Kao / Technical Supervisor
Approved By: /\51/% M /<B\/\ Date: 2014/01/21

Vincent Su / Technical Manager

International Standards L aboratory

Report Number: 1SL-13LR279FC



SNNEETARAD -3 of 37- FCC ID: JCK28713AIREK17RX
Version
Version No. Date Description
00 2014/01/21 Initial creation of document

International Standards L aboratory

Report Number: 1SL-13LR279FC




-4 of 37- FCC ID: JCK28713AIREK17RX

HENEERERAT
International Standards Labaratory

Table of Contents

1 GENERAL INFORMATION ... ettt ettt e e e e e e e nr e e e e ennne s 5
1.1 PRODUCTDESCRIPTION. ...ciiiiieiiiiitttttieeeeeeeeeeeaeatateeeeeaaeasssssseeeaaaeasaaaassssssseseaeeessaaasssenneesesaasnnes 5
1.2 RELATED SUBMITTAL (S) / GRANT (S) +rvvvvvrurrurnrnunrnnninnnsnnnnsnnssnnnsnnnssssaasssassssassssssssassssasssassaaees 6
1.3 TESTIMETHODOLOGY. ..ueetieiieeeeeeiiittteeeeeeeeeeeeeeestsseeaeaeaasssasaseeeeaeasaaaasssssesseaaaeeessannnnneeaessaanases 6
1.4 LIS Y | P 6
15 SPECIAL ACCESSORIES......cciiiiiittttteeeeeeeeeeeeeittteeeeeseeeaataseseeeeaeeaaaasssasaeeeeaaeeaaaaasssrenaaesannssssenes 6
1.6 EQUIPMENT M ODIFICATIONS ... ietueitieeetti ettt e ettt eeeteeeet e e st seeeana e et e eetasestnsessssessnersseesteerranaenns 6

2 SYSTEM TEST CONFIGURATION ..ottt 7
2.1 EUT CONFIGURATION. ...cttiieeeeeeeiitttteeeeeeeeeeeeeattteeeeeeeeessassseeeeeaeeasaaassassssereaaeaaaaaasssnnneeeeeaanssrens 7
2.2 I =L 1 =S 7
2.3 TESTPROCEDURE .....cettiiieeeteiiittttteee e e e e e e e e e e et eeeaeaaeasaabteeeeaaaeeeessaasassassseeeeeeeaaannneeeeaeaseeaassssens 7
2.4 MEASUREMENTEQUIPMENT USED: ...uuiituiiittiiitiieetiieeti e et esatessasssbnsssaaee et e st sstasssnessnnsssnsssnnns 8
25 LIMITATION L..eiittttiee e e e e e e e e e e ettt ettt e e e e e e e eemneeeeeeeeeeeeaastaaeseeaeaeeeeaasssssssseaaaeessssssnesaaaeeeeeannssrsnnns 9
2.6 CONFIGURATION OF TESTED SYSTEM ..tttttttuiieeeiteetituniieeeessestsssnseeassesesssssssnnsaeeessessmnnnneeeseremmnn. 11

3 SUMMARY OF TEST RESULTS ...ttt et 12

DESCRIPTION OF TEST MODES. ...ttt 12

CONDUCTED EMISSIONS TEST ...ttt e 13
5.1 MEASUREMENTPROCEDURE ......cceiiiiiitttttieeeeeeeeaaaeittteeeeeeaaeaaasaessssseesseaaaaessasssssssssesaeeesannnns 13
5.2 TESTSET-UP(BLOCK DIAGRAM OF CONFIGURATION) ....ccoiiieiiieeeeeeeeeeeeeee e e eee e 13
5.3 MEASUREMENTEQUIPMENTUSED: .....ccciiiiuitiiiieeeeeeeeeeeeittteeeeeeeeeaeeeeaasbbaeeeeaaeeaeeesenssrsaneeeeaaaaaanns 13
5.4 MEASUREMENTRESULT: ...uutttiiiiitieeeeeeeiitttteeeeeeeeeessssassssseeeeeaessaaasssssssaeeeaaeeeesssassssseaaaesannnes 14

6 RADIATED EMISSION TEST ...ttt e e e nre e e s s eanne e 16
6.1 MEASUREMENTPROCEDURE . .....cceiiiieieeeiiiiutttteeeeeeeeeeesaassaeeeeeaaaassssssesesaeaaessasisssssssseeeeeesannn 16
6.2 TESTSET-UP(BLOCK DIAGRAM OF CONFIGURATION) ....ccciieeiiieeeeeee e e e eee e 16
6.3 MEASUREMENTEQUIPMENTUSED: .....cceiiiititiiiieeeeeeeeeeeeititteeeeeeeeaeeeeaabsareeeeaeeaeeeeasssssnneeeeaaaaaanns 17
6.4 FIELD STRENGTHCALCULATION ....iiiiieitttiniseeeteeetttanaseeeessessenssasaasseeeseeessssnnsseeessesssssnneeeeseenes 17.
6.5 M EASUREMENTRESULT . ..ciiiiiiiieiiiitttttieie e e e e e e e eeiataeeeeeeeaeessseseeeeeaaaaaeaasssstsseeeaeeeeseeaasseneaesaaannns 18

7 20 DB BAND WIDTH MEASUREMENT ..ot 28
7.1 MEASUREMENTPROCEDURE.......ccttuuiiettttettittiseeesesesttssaseaassseesesestssnnaeeesseesssnnaeeeeeeeessmnnnen 28
7.2 TESTSET-UP(BLOCK DIAGRAM OF CONFIGURATION) ...vvveeeiutrireesssrneeeesssssnssessssneesssnsneeasanns 28
7.3 MEASUREMENTEQUIPMENT USED: ...uuiivtiiiitieitteeetieeeteeeteeeteestasesssessteestesstsestnsestnsessnsersnseees 28
7.4 M EASUREMENTRESULTS ..eiiiiiiiiiiiiititite et e e e e e e e e e ettt aeeeeaaaeaeeeaaaasaeeeeeeaeeeeaaaassssasseeeeeesannnneeeens 28

APPENDIX 1 PHOTOGRAPHS OF SETUP ...ttt ereee e e 31

APPENDIX 2 PHOTOGRAPHS OF EUT ...ttt e 34

International Standards L aboratory Report Number: 1SL-13LR279FC



-5 of 37- FCC ID: JCK28713AIREK17RX

AEBRERBHERAR
International Standards Labaratory

1 GENERAL INFORMATION

1.1 Product Description

Product Name: Wireless Receiver
Brand Name: GIGABYTE

Model Name: 28713AIREK17RX
Model Difference: N/A

2408 MHz, 2410 MHz, 2412 MHz, 2414 MHz, 2416 MHz
2418 MHz, 2420 MHz, 2422 MHz, 2424 MHz, 2426 MHz
2428 MHz, 2430 MHz, 2432 MHz, 2434 MHz, 2436 MHz
Operation Frequency: | 2438 MHz, 2440 MHz, 2442 MHz, 2444 MHz, 2446 MHz

2448 MHz, 2450 MHz, 2452 MHz, 2454 MHz, 2456 MHz
2458 MHz, 2460 MHz, 2462 MHz, 2464 MHz, 2466 MHz

2468 MHz, 2470 MHz, 2472 MHz, 2474 MHz

Channel number: 34 channels
Modulation Type: FSK

Power Supply: 5Vdc from USB port
Antenna Designation: Printed Antenna

International Standards L aboratory Report Number: 1SL-13LR279FC
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1.2 Related Submittal(s) / Grant ()

This submittal(s) (test report) is intended for FI@C JCK28713AIREK17RX filing to
comply with Section 15.249 of the FCC Part 15, Sub@ Rules.

1.3 Test Methodology
Both conducted and radiated testing ywasformed according to the procedures in A
C63.4 (2009). Radiated testing was performed aind@nna to EUT distance 3 meters.

14 Test Facility
The measurement facilities used to collect the 3adidked Emission and AC power li
conducted data are located on the addressit@r national Standards Laboratory
<Lung-Tan LAB>No. 120, Lane 180, San Ho Tsuen, Hsin Ho Rd., LUag-Hsiang, Ta
Yuan County 325, Taiwarwhich are costructed and calibrated to meet the F
requirements in documents ANSI C63.4: 2009. FCCidtagion Number is: TW1036
Canada Registration Number: 4067B-3.

15 Special Accessories

Not available for this EUT intended for grant.

1.6 Equipment Modifications

Not available for this EUT intended for grant.

International Standards L aboratory Report Number: 1SL-13LR279FC
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2 System Test Configuration

2.1 EUT Configuration

The EUT configuration for testing is installed of Reld strength measurement to
the Commissions requirement and operating in a erawhich intends to maximize i
emission characteristics in a continuous normalieggmn.

2.2 EUT Exercise

The Transmitter was operated in the engineeringabipg mode. the Tx frequency w
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 O &xwmve ground plane. According
to the requirements in Section 7 and 13 of ANSI.@&209.Conducted emissions
from the EUT measured in the frequency range betWeks MHz and 30MHmsing

CISPR Quasi-Peak and Average detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8bmve ground plane. The ti
table shall rotate 360 degrees to determine theigo®f maximum emissiorelel.
EUT is set 3m away from the recig antenna which varied from 1m to 4m to 1
out the highest emission. And also, each emiss@as tev be maximized by chang
the polarization of receiving antenna both horiabanhd vertical. In order to find du
the max. emission, the relative positions of thasmdiheld transmitter(EUT) we
rotated through three orthogonal axes accordinbaaequirements in Séon 8 anc
13 of ANSI C63.4-2009.

International Standards L aboratory Report Number: 1SL-13LR279FC
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24 Measurement Equipment Used:
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.
Condg;tgloen 04t WOKEN CFD 300-NL Conduction 04 109/24/2013 09/23/2014
EMI Receiver 16| Rohde & ESCI 101221 06/13/2013| 06/12/2014
Schwarz
LISN 18 ROHDE & ENV216 101424 03/13/20138 03/12/2014
SCHWARZ
LISN 19 ROHDE & ENV216 101425 03/13/20138 03/12/2014
SCHWARZ
Chamber 14(966)
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer _ 1
Spectrum Analyzer _ I
20(6.5GH?z) Agilent E4443A | MY4825031% 05/26/2013| 05/25/2014
Spectrum Analyzer
22(43GHz) R&S FSU43 100143 | 05/03/2013| 05/02/2014
Loop Antenna9K-30M| A.H.SYSTEM SAS-564 294 03/07/2013| 03/06/2015
BILOG Antenna
08(30~1G) Schaffner CBL6112B 2756 | 01/15/2014| 01/14/2015
Horn antennal-18G(06) EMCO 3117 0006665 | 11/04/2013| 11/03/2014
Horn antenna26-40G(0b) Com-power AH-640 100A 01/09/201301/08/2015
Horn antennal8-26G(04) Com-power AH-826 081001 05/15/201305/14/2015
Preamplifier9-1000M HP 8447D NA 02/19/20132/18/2014
B AFS44-001018
Preampllfler1-18G MlTEQ 00-25-10P-44 1329256 07/18/2013 07/17/2014
Preamplifier1-26G EM EMO1M26G NA 02/26/2013| 02/25/2014
y JS-26004000-
Preamplifier26-40G MITEQ — 818471 05/08/2013 05/07/2015
Cablel-18G HUBER SUHNER Sucoflex 106 NA 02/06/2013| 02/05/2014
Cable UP to 1G HUBER SUHNER RG 214/U NA 10/08/2013| 10/07/2014
SUCOFLEX 27963/2&3742
HUBER SUHNER| Sucoflex 102 10/03/2013| 10/02/2015
1GHz~40GHz cable 1/2
2.4G Filter Micro-Tronics Brm50702 76 12/27/20132/26/2014

International Standards L aboratory

Report Number: 1SL-13LR279FC
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25 Limitation

(1) Conducted Emission
According to section 15.207(a) Conducted Emissionits is as following.

Frequency Conducted Limit  (dBuV)
(MHz) Quasi-Peak Average
0.15-0.5 66 - 56 56 - 46
05-5 56 46
5-30 60 50

(2) Radiated Emission 15.249(a)

Thefield strength of emissions from intentional radratoperated within these freque
bands shall comply with the following.

Frequency Field strength of Field strength of Distance (m)

(MH2z) Fundamental Harmonics

902 - 928 50 mV/m 500 uV/m 3
(94dBuV/m) (54dBuV/m)

2400 — 2483.5 50 mV/m 500 uV/m 3
(94dBuV/m) (54dBuV/m)

5725 - 5875 50 mV/m 500 uV/m 3
(94dBuV/m) (54dBuV/m)

24.0 — 24.25 GHz 250 mV/m 2500 uV/m 3

(107.95dBuV/m) (67.95dBuV/m)

International Standards L aboratory

Report Number: 1SL-13LR279FC
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(3) Radiated Emission15.249 (d)

Emission Radiated d¢side of the specified frequency bands, exceph&zmonics, sha
be attenuated by at least 50dB below the leveh®fftndamental or to the general radi:
emission limits in Section 15.209 as below, whiareas the lesser attenuation.

Frequency Field strength Distance (m) Field strength at 3m
(MH2z) pHV/m dBuVv/m
1.705-30 30 30 69.54
30-88 100 3 40
88-216 150 3 43.5
216-960 200 3 46
Above 960 500 3 54

(4) Radiated Emission 15.249(e)

For frequencies above 1000MHz, the above fieldngtie limits are based on avere
limits. The peak filed strength of any emissionlishat exceed the maximum permiti
average limits specified above by more than 20diéeuany condition of modulation.

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

2. Measurement was performed at an antenna to thedcfmsint of EUT distance of
meters.

3. Only spurious frequency is permitted to locate mitihe Restricted Bands
specified in provision of 15.205

4. Emission spurious frequency which appearing withenRestricted Bands
specified in provision 0§15.205, then the general radiated emission limiés i
15.209 apply.

International Standards L aboratory Report Number: 1SL-13LR279FC
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2.6 Configuration of Tested System

Fig. 2-1 Configuration of Radiated Emission Test

Notebook

EUT

Table 2-1 Equipment Used in Tested System

ltem Equipment Mfr/Brand h::r:zl Series No | Data Cable | Power Cable
1 Notebook LENOVO X220i N/A N/A Non-shield

Note: All the above equipment/cables were placed in eva@a@se positions to maximize emission
signals during emission test.

Grounding: Grounding was in accordance with the manufacturegsirements and conditions for
the intended use.

International Standards L aboratory Report Number: 1SL-13LR279FC
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3 Summary of Test Results

FCC Rules Description Of Test Result
§15.207 Conducted Emission Compliant
§15.249(a)(d)(e) Radiated Emission Compliant
§15.215 (c) 20dB band width Measurement Compliant

4 Description of test modes

The EUT has been tested under operating condititmnew battery.
The EUT is staying in continuous transmitting mode

Channel low (2408MHz) mid (2440MHz) and high (2474MHz) with highest daste are
chosen for full testing.

International Standards L aboratory Report Number: 1SL-13LR279FC
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5 Conducted Emissions Test

51 Measurement Procedure:

1. The EUT was placed on a table which is 0.8m abowvergl plane.

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

3. Repeat above procedures until all frequency medisueee complete.

52 Test SET-UP (Block Diagram of Configuration)

. PC

: Monitor

. Printer

: Modem

: Keyboard
: Mouse

80cm

mTmoOm>

. to Test Receiver
Fig. 2

5.3 Measurement Equipment Used:
Refer to section 2.4 in this report

International Standards L aboratory Report Number: 1SL-13LR279FC
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54 Measurement Result:
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Address:No.120,Lane 180,San Ho Tsuen,Hsin Ho Road,Lung-Tan Hsiang,
Tao Yuan Conty, Taiwan R.O.C.
Tel:03-4071718

Date: 2013/12/30 Operator:Jason
30.0  dBuV
Limit1: —
Limit2:
80
70
60
\ I
50
1
40 , 3 g
30
20
10
oo MHz
0.150 05 5 30.00
Site Conduction 04 Phase: Lt Temperature: 26 °C
Condition : Conduction Humidity: 54 %
Reading_Level Correct Measurement Limnit Margin
No. Freq. (dBuv) Factor (dBuV) (dBuV) (dB)
MHz Peask QP  AVG (dB) paak QP AVG PO AVG P/Q  AVG  P/F Comment
1 0.1643 3292 30.15 14.60 962 4254 23977 2422 6524 5524 -2547 -31.02
2" 0.5420 2568 22.00 16.11 9.63 3531 3163 2574 56.00 46.00 -2437 -20.26
3 28380 2823 2039 1239 965 37.88 3004 2204 5600 46.00 -2596 -23.96
4 3.3780 2682 17.47 8.50 967 3649 2¥14 1817 36.00 46.00 -2886 -27.83
5 34900 2686 1519 6.94 9.67 3653 24.86 1661 56.00 46.00 -31.14 -29.39
6 17.8940 2789 1949 1402 981 3770 2930 2383 6000 50.00 -30.70 -26.17
7 186220 2874 21.33 1313 981 3833 3114 2494 6000 30.00 -2886 -23.06
*Maximumdata x:Overlimit l:over margin

International Standards L aboratory

Report Number: 1SL-13LR279FC
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Address:No.120,Lane 180,5an Ho Tsuen,Hsin Ho Road,Lung-Tan Hsiang,
Tac Yuan Conty, Taiwan R.O.C.
Tel:03-4071718

Cate: 2013/12/30 Operator.Jason
0.0 dBuV
Limit1: —_
Limit2-
80
70
[311] \
50
12
40
45
3 3 7
30
20
10
Do MHz
0.150 0.5 5 30.00
Site Conduction 04 Phase: N Tempsrature: 26
Condition : Conduction Humidity 54 %
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuV) Factor {dBuV) (dBuV) (dB)
MHz Peak QP AVG (dB) pesk QP AVG PO AVG P/Q  AVG  P/F Comment

1 0.15380 31.77 2812 12.15 9.60 M.37 3772 2175 6557 55.57 -2785 -33.82
01700 3224 29.55 13.13 9.60 41.84 3915 2273 6496 5496 -2581 -32.23
0.5420 2523 19.71 15.03 9.60 34.83 29.31 2463 56.00 46.00 -2669 -21.37

4" 2.7580 26.92 21.81 16.30 9.63 36.55 31.44 2593 56.00 46.00 -24.56 -20.07

] 3.0180 27.04 21.32 14.57 9.65 36.69 3097 2422 56.00 46.00 -25.03 -21.78

6 6.6420 2420 16.19 9.58 9.69 3389 2588 1927 6000 50.00 -3412 -30.73

7 182260 2404 1625 9.39 9.90 3384 2615 1929 60.00 50.00 -33.85 -30.71

*Maximumdata x:Overlimit  l:over margin

International Standards L aboratory Report Number: 1SL-13LR279FC
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6 Radiated Emission Test

6.1 Measurement Procedure
1. The EUT was placed on a turntable that is 0.8m algpgund plane.

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

3. And also, each emission was to be maximized by gihgnthe polarization of
receiving antenna both horizontal and vertical.

4. Repeat above procedures until all frequency measuees complete.

6.2 Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below W00

TS E—
S |

EUT 1m to 4m

Spectrum )
Analyzer 0.8m

[ |
| !
Ground Plane > Coaxial Cabl;

(B) Radiated Emission Test Set-UP Frequency OverH1

Turntable

Turntahle N 3m ——»
EUT

Test
Receiver

0.8 M 1mto4m

Ground Plan Coaxial Cable/

International Standards L aboratory Report Number: 1SL-13LR279FC
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6.3 Measurement Equipment Used:
Refer to section 2.4 in this report

6.4 Field Strength Calculation
The field strength is calculated by adding the Ante Factor and Cable Factor and subtra
the Amplifier Gain and Duty Cycle Correction Fafifoany) from the measured reading. The basic
equation with a sample calculation is as follows:

FS=RA +AF+CL - AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor

N—r

International Standards L aboratory Report Number: 1SL-13LR279FC
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6.5 Measurement Result

Fundamental Measurement Result

-18 of 37-
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Operation Mode : TX CH Low, Mid, High Test Date 2013/12/31
Fundamental Frequency 2408, 2440, 2474MHz Test By : Dino
Temp :25C Hum. : 60%
No | Freq | Reading Factor| Level Limit Ifi)r\;l?tr Remark Pol
MHz dBuVv dB dBuV/m| dBuV/m dB V/H
1 | 2407.47, 86.55 -7.05| 79.50 94.00 -14.5Q0 Average| VERTICAL
2407.47| 102.61 | -7.05| 95.56 114.00| -18.44 Peak VERTICAL
1 | 2407.49| 87.86 | -7.05| 80.81 94.00 | -13.19 Average| HORIZONTAL
2 | 2407.49| 103.42 | -7.05| 96.37 114.00| -17.63 Peak HORIZONTAL
No | Freq | Reading Factor| Level Limit Ifi)r\;l?tr Remark Pol
MHz dBuVv dB dBuV/m| dBuV/m dB V/H
1 | 2439.44, 85.47 -6.99| 78.48 94.00 -15.52 Average| VERTICAL
2 | 2439.44| 100.69 | -6.99| 93.70 114.00, -20.3Q0 Peak VERTICAL
1 | 2439.46, 86.73 -6.99| 79.74 94.00 -14.26 Average| HORIZONTAL
2439.46| 101.61 | -6.99| 94.62 114.00f -19.38 Peak | HORIZONTAL
No | Freq | Reading Factor| Level Limit Ifi)r\;l?tr Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 | 2473.47| 85.22 -6.92| 78.30 94.00 -15.7Q0 Average| VERTICAL
2 | 2473.47| 100.54 | -6.92| 93.62 114.00, -20.38 Peak VERTICAL
1 | 2473.47| 86.74 -6.92| 79.82 94.00 -14.18 Average| HORIZONTAL
2 | 2473.47| 100.97 | -6.92| 94.05 114.00| -19.95 Peak HORIZONTAL
Remark:

1 Measuring frequencies from the lowestternal frequency to the 10th of fundame

frequency

2 Field strength limits for frequency above 1000MHe &®ased on average limits. Howe
Peak mode field strength shall not exceed the gednaits specified plus 20dB.

3 “F” denotes fundamentardquency; “H” denotes harmonics frequency. “S” deacspuriou

frequency.

International Standards L aboratory

Report Number: 1SL-13LR279FC




et -19 of 37- FCC 1D: JCK 28713AIREK 17RX

tandards Labaratory

4 Measurement of data within this frequency rangesshd - ” in the table above means 1
reading of emissions are attenuated more than 2@ii@v the permissible limits or theefd
strength is too small to be measured.

5 Spectrum Peak mode IF bandwidth Setting : 1GMGHz, RBW= 1MHz, Sweep time= 2
ms., the VBW setting was 3 MHz.

6 Spectrum AV mode if bandwidth Setting : 1GH26GHz, RBW= 1MHz, VBW= 10H:
Sweep time= 200 ms.

International Standards L aboratory Report Number: 1SL-13LR279FC
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Radiated Spurious Emission Measurement Result (below 1GH2z)

Operation Mode : TX CH Low Test Date :2013/12/31
Fundamental Frequency 2408 MHz Test By : Dino
Temp 25C Hum. : 60%
No | Freq | Reading Factor| Level Limit Sr\:leitr Remark Pol
MHz dBuV dB | dBuV/m| dBuV/m dB V/H
1 | 51.34| 40.49 | -12.19 28.30 40.00 -11.70 Peak VERTICAL
2 | 151.25] 41.78 | -12.04 29.74 43.50 -13.76 Peak VERTICAL
3 | 295.78| 44.45 | -11.21 33.24 46.00 -12.76 Peak VERTICAL
4 | 334.58 41.27 | -10.4§ 30.81 46.00 -15.19 Peak VERTICAL
5 | 742,95 35.98 | -3.08]| 32.90 46.00 -13.10 Peak VERTICAL
6 | 816.67| 35.81 | -2.22| 33.59 46.00 -12.41 Peak VERTICAL
1 | 296.75] 42.77 | -11.17 31.60 46.00 -14.40 Peak HORIZONTAL
2 | 33458| 39.65 | -10.46 29.19 46.00 -16.81 Peak HORIZONTAL
3 | 665.35] 35.28 | -4.74| 30.54 46.00 -15.46 Peak HORIZONTAL
4 | 742.95] 35.98 | -3.08| 32.90 46.00 -13.10 Peak HORIZONTAL
5 | 816.67| 35.81 | -2.22| 33.59 46.00 -12.41 Peak HORIZONTAL
6 | 891.36] 31.68 | -0.94| 30.74 46.00 -15.26 Peak HORIZONTAL
Remark:

1 No further spurious emissions detected from theskivinternal frequency and 30MHz.

2 Measuring frequencies from the lowest internal diestey to the 1GHz.

3 Radiated emissions measured in frequency range 3fviHz to 1000MHz were mac
with an instrument using Peak / QP detector mode.

4 Measurement result within this frequency range show” in the table above mea
the reading of emissions are attenuated more t@dB Below the permissible limits
the field strength is too small to be measured.

5 The IF bandwidth of SPA between 30MHz to 1GHz wa8KIHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (below 1GH2z)

Operation Mode : TX CH Mid Test Date : 2013/12/31
Fundamental Frequency 2440 MHz Test By : Dino
Temp 25 C Hum. : 60%
No | Freq | Reading Factor| Level Limit Sr\:leitr Remark Pol
MHz dBuV dB | dBuV/m| dBuV/m dB V/H
1 | 51.34| 40.36 | -12.19 28.17 40.00 -11.83 Peak VERTICAL
2 | 150.28| 41.54 | -12.04 29.50 43.50 -14.00 Peak VERTICAL
3 | 295.78] 39.57 | -11.21 28.36 46.00 -17.64 Peak VERTICAL
4 | 334.58 40.09 | -10.46 29.63 46.00 -16.37 Peak VERTICAL
5 |[591.63] 37.03 | -5.85| 31.18 46.00 -14.82 Peak VERTICAL
6 | 850.62| 33.99 | -1.71| 32.28 46.00 -13.72 Peak VERTICAL
1 | 296.75] 44.53 | -11.17 33.36 46.00 -12.64 Peak HORIZONTAL
2 | 333.61] 42.26 | -10.48 31.78 46.00 -14.22 Peak HORIZONTAL
3 | 668.26] 34.98 | -4.69| 30.29 46.00 -15.71 Peak HORIZONTAL
4 | 740.04 3590 | -3.15| 32.75 46.00 -13.25 Peak HORIZONTAL
5 | 776.90] 31.47 | -2.67| 28.80 46.00 -17.20 Peak HORIZONTAL
6 | 813.76] 34.95 | -2.27| 32.68 46.00 -13.32 Peak HORIZONTAL
Remark:

1 No further spurious emissions detected from theekivinternal frequency and 30MHz.

2 Measuring frequencies from the lowest internal diestey to the 1GHz.

3 Radiated emissions measured in frequency range 3fviHz to 1000MHz were mac
with an instrument using Peak / QP detector mode.

4 Measurement result within this frequency range shbow” in the table above mea
the reading of emissions are attenuated more t@dB Below the permissible limits
the field strength is too small to be measured.

5 The IF bandwidth of SPA between 30MHz to 1GHz wa@KIHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (below 1GH2z)

Operation Mode : TX CH High Test Date : 2013/12/31

Fundamental Frequency2474 MHz Test By : Dino

Temp :25C Hum. : 60%
No | Freq | Reading Factor| Level Limit Sr\:leitr Remark Pol

MHz dBuV dB | dBuV/m|dBuV/m| dB V/H
1 | 5231 40.34 | -12.24 28.10 40.00 | -11.90 Peak VERTICAL
2 | 152.22| 41.30 | -12.04 29.26 43.50 | -14.24 Peak VERTICAL
3 | 296.75| 3853 | -11.17 27.36 46.00 | -18.64 Peak VERTICAL
4 | 333.61| 38.82 | -10.48 28.34 46.00 | -17.66 Peak VERTICAL
5 | 591.63| 38.50 -5.85| 32.65 46.00 | -13.35 Peak VERTICAL
6 | 816.67| 30.68 -2.22| 28.46 46.00 | -17.54 Peak VERTICAL
1 | 296.75| 43.11 | -11.17 31.94 46.00 | -14.06 Peak | HORIZONTAL
2 | 332.64| 39.14 | -10.50 28.64 46.00 | -17.36 Peak | HORIZONTAL
3 | 668.26] 36.51 -4.69| 31.82 46.00 | -14.18 Peak | HORIZONTAL
4 | 740.04| 35.99 -3.15| 32.84 46.00 | -13.16 Peak | HORIZONTAL
5 | 813.76] 33.19 -2.27| 30.92 46.00 | -15.08 Peak | HORIZONTAL
6 | 891.36| 28.91 -0.94| 27.97 46.00 | -18.03 Peak | HORIZONTAL
Remark:

1 No further spurious emissions detected from theekivinternal frequency and 30MHz.

2 Measuring frequencies from the lowest internal diestey to the 1GHz.

3 Radiated emissions measured in frequency range 3okiHz to 1000MHz were ma
with an instrument using Peak / QP detector mode.

4 Measurement result within this frequency range shbow” in the table above mea
the reading of emissions are attenuated more t@dB Below the permissible limits
the field strength is too small to be measured.

5 The IF bandwidth of SPA between 30MHz to 1GHz wa@KIHz, VBW=300KHz.
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Radiated Spurious Emission M easurement Result (above 1GH?2z)

Operation Mode : TX CH Low Test Date :2013/12/31
Fundamental Frequency 2408 MHz Test By : Dino
Temp :25C Hum. : 60%
No Freq Reading Factor| Level Limit Sr\:]eitr Remark Pol
MHz dBuV dB | dBuV/m|dBuV/m| dB V/H
1 | 4816.00| 49.20 1.31 50.51 74.000 -23.49 Peak VERTICAL
7224.00| 37.76 8.24 46.00 74.000 -28.00 Peak VERTICAL
1 | 4816.00| 48.55 1.31 49.86 74.000 -24.14 Peak | HORIZONTAL
2 | 7224.00| 34.86 8.24 43.10 74.000 -30.90 Peak | HORIZONTAL
Remark:
1 Measuring frequencies from the lowest internal desgcy to the 10th of fundamen
frequency
2 Field strength limits for frequency above 1000MHe ®asedon average limits. Howeve

International Standards L aboratory

Peak mode field strength shall not exceed the gednaits specified plus 20dB.

“F” denotes fundamental frequency; “H” denotes hamios frequency. “S” denotes spuric
frequency.

Measurement of data within this frequency rangeasshd - ” in the table above means |
reading of emissions are attenuated more than 2@di@v the permissible limits or the fie
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz-FE26GRBW= 1MHz, Sweepirme= 20(
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GH26GHz, RBW= 1MHz, VBW= 10H:
Sweep time= 200 ms.
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Radiated Spurious Emission M easurement Result (above 1GH?2z)

Operation Mode : TX CH Mid Test Date : 2013/12/31
Fundamental Frequency 2440 MHz Test By : Dino
Temp :25C Hum. : 60%
. o Over
No Freq Reading Factor| Level Limit Limit Remark Pol
MHz dBuV dB | dBuV/m| dBuV/m| dB V/H

1 | 4880.00| 42.54 1.53 44.07 74.000 -29.93 Peak VERTICAL

7320.00f 32.70 8.30 41.00 74.000 -33.00 Peak VERTICAL

1 | 4880.00| 44.65 1.53 46.18 74.000 -27.82 Peak | HORIZONTAL

2 | 7320.00f 38.18 8.30 46.48 74.000 -27.52 Peak | HORIZONTAL

Remark:

1 Measuring frequencies from the lowest internal desgcy to the 10th of fundamen
frequency

2 Field strength limits for frequency above 1000MHz areedasn average limits. Howev
Peak mode field strength shall not exceed the gednaits specified plus 20dB.

3 “F” denotes fundamental frequency; “H” denotes hamios frequency. “S” denotes spurious
frequency.

4 Measurement of data within this frequency rangesshd - ” in the table above means 1
reading of emissions are attenuated more than 2@di@v the permissible limits or the fie
strength is too small to be measured.

5 Spectrum Peak mode IF bandwidth Setting : 1GMGGHz, RBW= 1MHz, Sweep time= 2
ms., the VBW setting was 3 MHz.

6 Spectrum AV mode if bandwidth Setting : 1GH26GHz, RBW= 1MHz, VBW= 10H:
Sweep time= 200 ms.
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Radiated Spurious Emission M easurement Result (above 1GH?2z)

Operation Mode : TX CH High Test Date : 2013/12/31
Fundamental Frequency 2474 MHz Test By : Dino
Temp :25C Hum. : 60%

No Freq Reading Factor| Level Limit Sr\:]eitr Remark Pol

MHz dBuV dB | dBuV/m|dBuV/m| dB V/H

1 | 4948.00| 46.14 1.77 47.91 74.000 -26.09 Peak VERTICAL

2 | 7422.00| 33.31 8.36 41.67 74.000 -32.33 Peak VERTICAL

1 | 4948.00| 46.54 1.77 48.31 74.000 -25.69 Peak | HORIZONTAL

2 | 7422.00| 35.04 8.36 43.40 74.000 -30.60 Peak | HORIZONTAL
Remark:

1 Measuring frequencies from the lowest interfildquency to the 10th of fundamer

frequency
2 Field strength limits for frequency above 1000MHez ®ased on average limits. Howe

International Standards L aboratory

Peak mode field strength shall not exceed the gednaits specified plus 20dB.

“F” denotes fundamental frequenc'H” denotes harmonics frequency. “S” denotesrsps
frequency.

Measurement of data within this frequency rangeasshd - ” in the table above means |
reading of emissions are attenuated more than 2@di@v the permissible limits or the fie
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GMGGHz, RBW= 1MHz, Sweep time= 2
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GH26GHz, RBW= 1MHz, VBW= 10H:
Sweep time= 200 ms.
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Radiated Spurious Emission M easurement Result (Band Edge)

Operation Mode : Band Edge Test Date : 2013/12/31
Temp./Hum. : 25 C/: 60% Test By : Dino
CH Low
No Freq Reading Factor| Level Limit Sr\:]eitr Remark Pol
MHz dBuV dB | dBuV/m|dBuV/m| dB V/H
1 | 2396.40, 53.40 | -7.07| 46.33 54.00 -7.67| Average VERTICAL
2 | 2396.40, 69.55 | -7.07| 62.48 74.00 | -11.52 Peak VERTICAL
3 | 2400.00 44.39 | -7.07| 37.32 54.00 | -16.68 Average| VERTICAL
4 | 2400.000 59.47 | -7.07| 52.40 74.00 | -21.60 Peak VERTICAL
1 | 2395.50, 55.38 | -7.07| 48.31 54.00 -5.69| AverageHORIZONTAL
2 | 239550, 70.42 | -7.07| 63.35 74.00 | -10.65 Peak | HORIZONTAL
3 | 2400.00f 45.48 | -7.07| 38.41 54.00 | -15.59 Average| HORIZONTAL
4 | 2400.00f 60.43 | -7.07| 53.36 74.00 | -20.64 Peak | HORIZONTAL
CH High
No Freq Reading Factor| Level Limit Sr\:]eitr Remark Pol
MHz dBuVv dB | dBuV/m|dBuV/m| dB V/H
1 | 2483.50, 55.91 | -6.90| 49.01 74.00 | -24.99 Peak VERTICAL
2 | 2484.01) 55.83 | -6.90| 48.93 74.00 | -25.07 Peak VERTICAL
1 | 2483.50, 55.40 | -6.90| 48.50 74.00 | -25.50 Peak | HORIZONTAL
2 | 248449 55.45 | -6.89| 48.56 74.00 | -25.44 Peak | HORIZONTAL
Remark:
1 Measuring frequencies from the lowest internal desgcy to the 10th of fundamen
frequency
2 Field strength limits for frequency above 1000MHez ®ased on average limits. Howe

International Standards L aboratory

Peak mode field strength shall not exceed the gednaits specified plus 20dB.

“F” denotes fundamental frequency; “H” denotes hamios frequency. “S” denotes spuric
frequency.

Measurement of data within this frequency rangeamshd - ” in the table above meartke
reading of emissions are attenuated more than 2@di@v the permissible limits or the fie
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GMGGHz, RBW= 1MHz, Sweep time= 2
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ms., the VBW setting was 3 MHz.

6 Spectrum AV mode if bandwidth Setting : 1GH26GHz, RBW= 1MHz, VBW= 10H:
Sweep time= 200 ms.
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7 20dB Band Width M easurement

7.1 Measurement Procedure
1. The EUT was placed on a turn table which is 0.8ovalground plane.

2. Set EUT normal operating mode.

3. Set SPA Center Frequency = fundamental frequenByY R 100kHz, VBW = 300kHz,
Span =10MHz.

4. Set SPA Max hold. Mark peak, -20dB.

7.2 Test SET-UP (Block Diagram of Configuration)
Same as 4.2 Radiated Emission Measurement.

7.3 Measurement Equipment Used:
Same as 4.2 Radiated Emission Measurement.

7.4 Measurement Results:
2408 Channel = 2.17125MHz
2440 Channel = 2.17250MHz
2474 Channel = 2.17000MHz

Refer to attached data chart.
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20dB Bandwidth Test Data CH-Low

% *RBW 100 kHz Marker 1 [TL ]
* VBW 300 kHz -3.81 dBm
Ref 11 dBm *Att 20 dB *SWF 20 ns 2. 408540000 GHz
10 O ffet 1 (B ndB [ TL] _ 20] 00 dB
BW 2| 171250000 Mz
Lo Tenp 1/ [T1 ndBl
— 23|80 dBr
S ’\ \ 2| 406951p50 GHz

Tenp 2 [T1 nd:(] LVL

A w\y N
A AN
J,MW/ \WM\‘

- 60

- 70

- 80

Center 2.408 GHz 500 kHz/ Span 5 MHz

Date: 30.DEC. 2013 13:45:01

20dB Bandwidth Test Data CH-Mid

% *RBW 100 kHz Marker 1 [T1 ]

* VBW 300 kHz -3.94 dBr

Ref 11 dBm *Att 20 dB *SWI 20 ns 2.440533750 GHz

10 O ffet 1 (B ndB [ TL] _ 20] 00 dB

BW 2| 172500000 Mz
Lo Tenp 1/ [T1 ndBl

1 PK] & -24]03 dBmr

A ’\ \ y\ 2| 438952500 GHz
10 Terp—2{T1lndd] LVL

J\/ \‘/\/\J \/\/\/ \\/\ -23| 79 dBn

2| 441125000 GHz

A A

ol \ e,
0 A

Center 2.44 GHz 500 kHz/ Span 5 MHz

Dat e: 30. DEC. 2013 13:46:24

International Standards L aboratory Report Number: 1SL-13LR279FC



-30 of 37-

20dB Bandwidth Test Data CH-High

®

* RBW 100 kHz
*VBW 300 kHz

Ref 11 dBm *Att 20 dB *SWI 20 ns

FCC I

Marker 1 [T1 ]

-4

D:

10

2. 474537500

JCK28713AIREK17RX

dBm

10 Offet 1 ¢B

o

ndB
BW

Tenp 1| [T1 nd

Tt 20
2| 170000

00
DOO
B]

dB

~— 10

2\

Tenp 2 [T1 nd

-24
2| 472953

05
¥50
By

dBm

\
s A

-24
2| 475123

20
¥50

dBm

i

\| ol

\,

~ 30

ol

'\wsm

~- 60

=70

~- 80

Center 2.474 GHz

Date: 30.DEC. 2013 13:49:52
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500 kHz/

Span 5 Mz

LvL
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APPENDIX 1

PHOTOGRAPHS OF SETUP
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Conducted Emission Setup Photos

=
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Radiated Emission Setup Photos

e
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APPENDIX 2

PHOTOGRAPHSOF EUT
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