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VERIFICATION OF COMPLIANCE

Applicant: Shenzhen Bilian Electronic Co., Ltd.

Building B1, Zhongxing Industrial Zone, Juling Jutang Community,
Guanlan street, Bao'an, Shenzhen China

Manufacturer: Shenzhen Bilian Electronic Co., Ltd.

Building B1, Zhongxing Industrial Zone, Juling Jutang Community,
Guanlan street, Bao'an, Shenzhen China

Product Description:  [300Mbps Universal WiFi Range Extender

Model Number: BL-WA730RE
Trade Mark: LB-LINK
Date of Test: December 11, 2014 to February 25, 2015

We hereby certify that:

The above equipment was tested by DONGGUAN 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 (2014) 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(2014).

Approved By

A ¥

Sam Lv / Q.A. Manager
DONGGUAN EMTEK CO., LTD.

TRF No: FCC 15.247/A Page 2 of 101 Report No.: KAD141211034E Ver.1.0



Dongguan EMTEK Co., Ltd EMT E K
Mo.281, Guantal Road, Nancheng District, Dongguan, Guangdong, China

www.emink.com.cn Tel+B6-T69-2280 7078 Fax:+«+B6-T68-2280 7O07TE

Modified Information

Version Summary Revision Date Report No.

Ver.1.0 Original Report / KAD141211034E

TRF No: FCC 15.247/A Page 3 of 101 Report No.: KAD141211034E Ver.1.0



Dongguan EMTEK Co.. Lid EMTEK
Mo.281, Guantal Road, Nancheng District, Dongguan, Guangdong, China

www.emink.com.cn Tel+B6-T69-2280 7078 Fax:+«+B6-T68-2280 7O07TE

Table of Contents

1.GENERAL INFORMATION . ...ttt ittt oottt e e e e e e e ettt e e e e e e e e e e e e sebab s e eeeeaeeeessssasan s seesseeessseesssrnen 6
1.1 PRODUCT DESCRIPTION ....iiittuiiiietetieeetteeeteeaseesstaessseaaaseesssaasasesaa e sestaeeese s essessaseesssanssssennsseeesrnnsesrens 6
2. SYSTEM TEST CONFIGURATION ...ttt ettt et e e e e e e e ettt s s e e e e e e e e e aa s s e e eeeeeeresesbab s b eeas 7
2.1 EUT CONFIGURATION ...iitttteeeeeeeeeteeesssaassssaaaaeesassssaa s sssssstessssassaa s ssssaseessssssaa s sesssseessessssannnssssssssesnnnnns 7
D = N I (= Lo 1] = 7
P Bl =S I o =T 107 = 1 R 7
2.4 CONFIGURATION OF TESTED SYSTEM...cututuuuiiiiiieiiiietteeeeeeeeeeetstesttssasaessssseetssessssasesssstessssssnnnseeessseessrnns 7
3. DESCRIPTION OF TEST MODES ... .ottt e ettt s e e e e e e e e e e e bt e e e e e s e s eeas bt abe bbb eas 8
4, SUMMARY OF TEST RESULTS ...ttt e e e e e e ettt e e s e e e e s e e e e bbb b eeeeeseeeesssbbnabbban e as 9
5. TEST METHODOLOGY ..ttt ettt ettt e e e e e e e e et et it s s e eeeaee s s ee s s b s eeessssess b bbb e eeeeeeseansbbbaanans 9
LT I X 7N O 1 N 1 20 9
7. TEST SYSTEM UNCERTAINTY ¢ttt ettt e e e e e e e e e e e ettt e e s e e e e aaeeeesssaa s seeeesseesreessrennnnns 10
8. CONDUCTED EMISSIONS TEST .uuiiii ittt e e e e e e e e et e ettt s s e e e e e e e eeesaaaseaeeeeseeesrresrennanns 11
8.1 MEASUREMENT PROCEDURE ....uuiiiitteeeettteeetetteeeetttseeeseaeeeseeaasseeee s esssaaaaseseataasseseaanseeestaseeseennasersennnres 11
8.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)......uvttieeeiaurteeeeessassrneeeasessssssneeesssnnnssssesesssmssseseees 11
8.3 MEASUREMENT EQUIPMENT USED ...cuuuiiiittiiiiiete e e ettt e e ettt e e e st s e e e et e s s s s eee st s e s saaaseeeebasessesnnseseeannses 11
8.4 CONDUCTED EMISSION LIMIT ...ttt e e e e e e ettt e e e e e e e e eeeas s s e s eesesaaeessasssaseeseseeennees 1
8.5 MEASUREMENT RESULT .euuiiiittuieiiiet s eeetti e eeseaaeeeseata s eesssaaeeseeaaseee s s s seaaaaseseabaasesenaaeeesstassssssnneseresnnnres 11
9. RADIATED EMISSION TEST ..ottt ettt e e e e e e e e e e e e b s s e e e e e e e eeessaaaeaeeeeseeseeessranaanns 14
9.1 MEASUREMENT PROCEDURE ....uuiiiitueieeetteeetetieeeetatseesseaeesseeaassee e st s seeaaaseeeabaasessaaasseesstasessesnnsserrannnres 14
9.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION).....uuvttieeeiiurreeeeesiaisreeeeeseessssseeessssinssssessssaansssneeseens 15
9.3 MEASUREMENT EQUIPMENT USED .....coiitiitiiiiieeieeee ettt e e e e e e e et eteaaaeee s e e e e e ee s e eetbbaa e eeeeaeeeeeesaasannsseeeasseennes 16
0.4 RADIATED EMISSION LIMIT ... iiitiiiiiie e eeet e et e e et e e et e e e eea s e e e ee b e s s eeaa s e s eabaa s s s saansesessaaeesennnserennnnsas 16
0.5 MEASUREMENT RESULT ..cvtttteieeieeeeeeeeeettte et s e e e e e e e e eeaaaee e e e e e e e e e e e s bt eeeeeeeeeee e s s baaan s seseeeseessssnnnannseeeeeeeennren 18
10. ODB BANDWIDTH TEST .ottt e ettt e e e e e e et e e e e e e eeesseeaa bbb e s eeesssesessassaa s sassseessssssssnes 27
10.1 MEASUREMENT PROCEDURE .....ccttuiiitttieteiietese ettt eesteaseass st assaaasesestaasessesnnaeeesasssesnnsesesnnsseesrannseres 27
10.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) .....ceutttuteesuteesuteasireesuteesuseesmseesnbeesnneesnseessneesseeennes 27
10.3 MEASUREMENT EQUIPMENT USED ... .iiitiiiiiiitiiiieeeteee et eeee e e st s e e e eabe e et eaa s e e esbaeessaaanseeesbaneesennnnaes 27
10.4 MEASUREMENT RESULTS ..euuuiiiitiiiiieeee e e tetee e e ettt e e eeaa s e ee st seseaaa s eee e et sesseaaseesa s essesansssesannsseesranseres 27
11. MAXIMUM PEAK OQUTPUT POWER TEST ..ottt e ettt s s e e e e e e aa s aaaa s e s e e e esaseesenannns 43
11.1 MEASUREMENT PROCEDURE .....cotuuiiiittiiiiieteeeeitteeeseea s e e ea bt e assaaaasee e s taaeeaseaaasseeesaassseanassessnnseessannsenes 43
11.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) .....vvttieeeiauetreeeeesessreneeeesesasnssseeesssnnssnsesesasssssneeesens 43
11.3 MEASUREMENT EQUIPMENT USED ....iiiuiiiiietiieeete e ettt e e et e e st s e e e etbe e s s eea s e ee st e s s senanseeeebansessennnseees 43
11.4 PEAK POWER OUTPUT LIMIT et ieittteesietieeeeeete e e eetaeeessaasseastaassssaaassesesbansssseansssesssanssssssnnssesannsesssanseres 43
1. D MIEASUREMENT RESULT S ittt iiittit et ettt e e ettt e e e ettt e e ee e e e ee st eeseaaaeee et b eesseaa s eesssasesesenansesesannsseesraneares 44
= Y N B T i I ) 45
12.1 MEASUREMENT PROCEDURE .....ccttuiiitttiteiteteeeeteteesteaaseess st e sssasasesestaaseatesnaaeeesaasssesnnsesssnnsseesranseres 45
12.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) ... .uueteeeeiiuirieeeeesesiurneeeeesesanassseeesssnnssesesesannssnnesesens 46
12.3 MEASUREMENT EQUIPMENT USED ....uuuuiiiiiiiieeeeeeeieee s e e e e e e et e e e s e e e eeeeeeaaaa e s s e eeeaeeeessssannseeeeseeeessernnn 46
12.4 MEASUREMENT RESULTS ..eutiiiitiiie it e e ettt e e ettt e e seaa s e e ettt s e s eaaa s see et b eesseaa s eeeaaasessesnnseseeannsseesrnnseeres 46
13. MAXIUMUM POWER SPECTRAL DENSITY oottt ettt e e e e e e s e e aaaaaae s s s e e e s s s sanananaas 66
LS T B I =ES =Y 11T Y 1= N TR 66
13.2 MEASURING INSTRUMENTS AND SETTING .. cevvuuiiiituieiieteseeeettaeeeseeansseesssaesssesnsseeestansssssnnsesessnsessennnseees 66
T3 .3 TEST PROCEDURES ....uuuiiiitiieieti e ettt e e e et e e ettt e e e e e s e e e et e e s e aaa s ee e et b eesse e eesaaaeeesasanssseaannseessbanseanes 66

TRF No: FCC 15.247/A Page 4 of 101 Report No.: KAD141211034E Ver.1.0



Dongguan EMTEK Co., Ltd EMTEK
Mo.281, Guantal Road, Nancheng District, Dongguan, Guangdong, China

www.emink.com.cn Tel+B6-T69-2280 7078 Fax:+«+B6-T68-2280 7O07TE

13.4 BLOCK DIAGRAM OF TEST SETUP ..cvvttuiiiiieeeeeeeeeetieeeeeeeeeeeeeataaaaeeeaeeeee e e asbaaa s seeeeaeeeeessannasseeeeseeesrrannnns 66
LS 2R 20 N1 R 66
(S I =S =T RN 67
14. ANTENNA PORT EMISSION ...ttt e ettt e e e e e e e s e e e e bbb seeeseeseeesssbbba st seeeesaesasassnnes 83
L B I Sy = LT Y= N T 83
14.2 MEASURING INSTRUMENTS AND SETTING ... .ceeiiieeeuuueseeeeeeeeessssssaessssaesesssssaassssseasesssssssnnssessssesessssnns 83
T4 .3 TEST PROCEDURES ....uuuiiiittiiiietitee et e e ettt e e e et tee e e st st e e e st e e s e aaa e e e et b sasesaasseeesbaseesssanaesesannsseesraneeeres 83
14.4 BLOCK DIAGRAM OF TEST SETUP .euuiiiittitiiieteeeeeeteeeseeaaseees st essasaasse e st eatesaaeeeesaasstesnasesssnnsseesennnseres 83
L T I =ES 3 =5 U I R 83
T A I S N AN =d = N [0 1 [\ T 96
15.1 ANTENNA REQUIREMENT ....uiiiiiiiiitttt e e e e e e e e eeeeaaee e e e e e e e e e e e ettt e e e eeseeee e e e e s aaaaa s eeeeeesesesssannnneeeeeeeseeesrannnnns 96
LT 42T TR 96

APPENDIX | (PHOTOS OF EUT)(4PAGES)

TRF No: FCC 15.247/A Page 5 of 101 Report No.: KAD141211034E Ver.1.0



Dongguan EMTEK Co 1

Ltc T
Mo.281, Guantal Road, Nancheng District, Dongguan, Guangdong, China EM EK

www.emink.com.cn Tel+B6-T69-2280 7078 Fax:+«+B6-T68-2280 7O07TE

1. General Information

1.1 Product Description

Characteristics

Description

IEEE 802.11 WLAN
Mode Supported

X1802.11b(20MHz channel bandwidth
X]1802.11g(20MHz channel bandwidth
X1802.11n(20MHz channel bandwidth
X]1802.11n(40MHz channel bandwidth

NN NN

802.11 b:1,2,5.5,11Mbps;
802.11 9:6,9,12,18,24,36,48,54Mbps;

Data Rate 802.11n(HT20):MCS0-MCS7;
802.11n(HT40:MCS0-MCS7;
802.11n(HT40):MCS8-MCS15;

MIMO Mode 802.11n(HT20), 802.11n(HT40)

. DSSS with DBPSK/DQPSK/CCK for 802.11b;

Modulation

OFDM with BPSK/QPSK/16QAM/64QAM for 802.11g/n;

Operating Frequency
Range

2412-2462MHz for 802.11b/g;
2412-2462MHz for 802.11n(HT20);
2422-2452MHz for 802.11n(HT40);

Number of Channels

11 channels for 802.11b/g;
11 channels for 802.11n(HT20);
7 channels for 802.11n(HT40);

Transmit Power Max

21.43dBm for 802.11b;
20.46dBm for 802.11g;
20.10dBm for 802.11n(HT20);
19.61dBm for 802.11n(HT40);

Antenna Type

Internal Antenna

Antenna Port

XAnt3; XAnt4

Smart system

X]SISO for 802.11b/g
XIMIMO for 802.11n

Antenna Gain

2.0dBi ( for per antenna port Max)
5.01dBi for MIMO(Ant3+Ant4 Directional Gain)

Note: for more details, please refer to the User’s manual of the EUT.
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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 in Section 13.1.4.1 of ANSI C63.4-2014
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 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 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 C63.4-2014.

2.4 Configuration of Tested System

Fig. 2-1 Configuration of Tested System

AC Mains EUT

Table 2-1 Equipment Used in Tested System

ltem Equipment Trademark Model No. FCCID Note

300Mbps Universal | 5 ) |\ | BLAWA730RE | S8J-WA730RE | EUT
WiFi Range Extender

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

Dongguan EMTEK Co., Ltd
Mo.281, Guantal Road, Nancheng District, Dongguan, Guangdong, China
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The EUT has been tested under its typical operating condition.
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.

EMTEK

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

Test of channel included the lowest and middle and highest frequency to perform the test, then record on this

report.

Those data rates (802.11b: 1 Mbps; 802.11g: 6 Mbps; 802.11n (HT20 ): MCSO0; 802.11n (HT40 ): MCS8)

were used for all test.

Pre-defined engineering program for regulatory testing used to control the EUT for staying in continuous
transmitting and receiving mode is programmed.

Frequency and Channel list for 802.11 b/g/n (HT20):

Channel Fr?&?_'zr;cy Channel Frt(el\cjllr_'ezr;cy Channel Fr?&ﬁezr;cy
1 2412 5 2432 9 2452
2 2417 6 2437 10 2457
3 2422 7 2442 11 2462
4 2427 8 2447
Frequency and Channel list for 802.11 n (HT40):
Channel Fr?&lﬁezr;cy Channel Fr?“ciltlj_lezr;cy Channel Fr?I\lellJ_iezr;cy
3 2422 5 2432 8 2447
4 2427 6 2437 9 2452
7 2442

Test Frequency and Channel for 802.11 b/g/n (HT20):

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
1 2412 6 2437 11 2462
Test Frequency and channel for 802.11 n (HT40):
Lowest Frequency Middle Frequency Highest Frequency
Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
3 2422 6 2437 9 2452
TRF No: FCC 15.247/A Page 8 of 101 Report No.: KAD141211034E Ver.1.0
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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 Pol\éver Cpnducted Pass
mission
§15.247(d), §15.209 Radiated Emission Pass
§15.247(d) Antenna Port Emission Pass
§15.247(b)&§15.203 Antenna Application Pass

RELATED SUBMITTAL(S) / GRANT(S):

This submittal(s) (test report) is intended for FCC ID: S8J-WA730RE filing to comply with
Section 15.247 of the FCC Part 15, Subpart C Rules.

5. Test Methodology

According to its specifications, the EUT must comply with the requirements of the following
standards:

FCC 47 CFR Part 2, Subpart J

FCC 47 CFR Part 15, Subpart C

FCC KDB 558074 D01 DTS Meas Guidance v03r02

FCC KDB 662911 D01 Multiple Transmitter Output vO1

FCC KDB 662911 D02 MIMO With Cross Polarized Antenna V01

6. Test Facility
Site Description

EMC Lab : Accredited by FCC,June 18, 2014
The Certificate Number is 247565

Accredited by Industry Canada, February 19, 2014
The Certificate Number is 9444A

Name of Firm : DONGGUAN EMTEK CO., LTD.

Site Location . No.281, Guantai Road, Nancheng District,
Dongguan, Guangdong, China
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7. TEST SYSTEM UNCERTAINTY

The following measurement uncertainty levels have been estimated for tests performed on the

apparatus:
Parameter Uncertainty

Radio Frequency +1x10%-5
Maximum Peak Output Power Test +1.0dB
Conducted Emissions Test +2.0dB
Radiated Emission Test +2.0dB
Power Density +2.0dB
Occupied Bandwidth Test +1.0dB
Band Edge Test +3dB
All emission, radiated +3dB
Antenna Port Emission +3dB
Temperature +0.5
Humidity 3%

Measurement Uncertainty for a level of Confidence of 95%

TRF No: FCC 15.247/A Page 10 of 101 Report No.: KAD141211034E Ver.1.0
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8. Conducted Emissions Test

8.1 Measurement Procedure

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

TE9-2280 7078 Fax:«BE-TED

2280 TO0TE

EMTEK

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

EUT compliance.

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

8.2 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains
L..S.N EUT
8.3 Measurement Equipment Used
ltem| Equipment Manufacturer | Model No. | Serial No. Cal. Interval
1. | Test Receiver | Rohde&Schwarz | ESCS30 | 100018 |May 16, 2014 1 Year
2. L.I.S.N. Rohde&Schwarz | ENV216 | 100017 |May 16, 2014 1Year
3. | RF Sl‘j’r']tifh'”g CcDS RSU-M2 | 38401 |May 16,2014| 1Year
8.4 Conducted Emission Limit
Conducted Emission
Frequency(MH2z) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
60 50

5.0-30.0

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.

8.5 Measurement Result

Please refer to following pages.
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80,0 dBuV

limit1: —_—

limit2: —_

—
T |

40

peak

IU\H J\J r"N\\V*’\ ﬂ\}/’\ /_\f{'\/f‘l\fu.f\,y%m
M\NV \\j T L

0.0
0.150 05 MHz) 5 30.000
Site site #1 Phase: L1 Temperature: 24
Limit: (CE)FCC PART 15 class B_QP Power:  AC 120V/60Hz Humidity: 55 %
Mode: TX
Note:
Reading Correct Measure-
No. Mk. Freq. Level  Factor ment  Limit Over
MHz dBuy dB dBuY dBuV dB Detector Comment
1 0.1650 36.90 0.00 36.90 65.21 -28.31 QP
2 0.1650  23.92 0.00 2392 5521 -3129 AVG
3 0.1800 3540 0.00 3540 6449 2909 QP
4 01800 2284 0.00 22 .84 5449 3185 AVG
5 0.2071 30.30 0.00 30.30 63.32 -3302 QP
6 0.2071 2263 0.00 22.63 53.32 -3089 AVG
7" 0.4650 37.20 0.00 37.20 56.60 -1940 QP
8 04650 2556 0.00 2556 4660 -21.04 AVG
9 0.9050 33.50 0.00 33.50 56.00 -2250 QP
10 0.9050 17.39 0.00 17.39 46.00 -28.61 AVG
11 2.2400 34.90 0.00 3490 56.00 -21.10 QP
12 2.2400 17 60 0.00 17.60 46.00 -2840 AVG

*Maximum data  x:Over limit  l.:over margin Comment: Factor build in receiver.
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80,0 dBu¥

limit1: —_—

limit2: —_

\
\ |

40

M,
\j\ﬁ \/\JL J{J AT \Jm\_\/wﬂ\[ﬂvf\f WV\’}M
Y e LY L
0.0
0.150 05 [MHz] 5 30.000
Site site #1 Phase: N Temperature: 24
Limit: (CE)FCC PART 15 class B_QP Power:  AC 120Vi60Hz Humidy: ~ 55%
Mode: TX
Mote:
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Ower
MHz dBuv dB dBuV/ dBuv dB Detector Comment
1 0.1600 35.90 0.00 35.90 6546 -2956 QP
2 0.1600  23.86 0.00 23.86 5546 -3160 AVG
3 0.2000 33.20 0.00 33.20 63.61 -3041 QP
4 02000 2284 0.00 22.84 53.61 -3077 AVG
5 " 0.4650 36.80 0.00 36.80 56.60 -19.80 QP
§ 04650 2545 0.00 2545 46.60 -21.15  AVG
7 0.7850 30.80 0.00 30.80 56.00 -2520 QP
8 0.7850 17.79 0.00 17.79 46.00 -28.21 AVG
9 0.9850 34.10 0.00 34.10 56.00 -21.90 QP
10 0.9850 18.01 0.00 18.01 46.00 -27.99 AVG
11 1.8750 35.60 0.00 35.60 56.00 -2040 QP
12 1.8750 17.78 0.00 17.78 46.00 -2822 AVG

*"Maximum data *:Over limit  L:over margin Comment: Factor build in receiver.
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9. Radiated Emission Test

9.1 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.

When spectrum scanned from 30MHz to 1GHz setting resolution bandwidth
120KHz and video bandwidth 300KHz:

EMI Test Receiver Setting
Attenuation Auto

RB 120KHz
VB 300KHz
Detector QP
Trace Max hold

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video

bandwidth 3MHz:

EMI Test Receiver Setting
Attenuation Auto

RB 1MHZz
VB 3MHz
Detector Peak
Trace Max hold

When spectrum scanned above 1GHz setting resolution bandwidth 1TMHz, video

bandwidth 10Hz:

EMI Test Receiver Setting
Attenuation Auto

RB 1MHZz
VB 10Hz
Detector Peak
Trace Max hold

TRF No: FCC 15.247/A
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9.2 Test SET-UP (Block Diagram of Configuration)

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

Turntable

EUT

Ground Plane :

IO.B m

Test
Receiver

T

Coaxial Cable

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

Test
Receiver

Turntable

\

EUT

3m

0.8m

] T
1m to 4m

.

Ground Plane

Coaxial Cable :
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(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

EMITEK

3m
Turntable 4m \l'_‘/
\ EUT — |
? 1m Test
0.8m Amplifier Receiver
Y |
9.3 Measurement Equipment Used
EQUIPMENT MFR MODEL SERIAL LAST | CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer [Rohde & Schwarz| FSV30 1321.3008K |05/16/2014|05/15/2015
Spectrum Analyzer HP E4407B 839840481 |05/16/2014|05/15/2015
EMI Test Receiver |Rohde & Schwarz ESU 1302.6005.26 |05/16/2014|05/15/2015
Pre-Amplifier HP 8447D 2944A07999 |05/16/2014]|05/15/2015
Bilog Antenna Schwarzbeck | VULB9163 142 05/19/2014]05/18/2015
Loop Antenna Schwarzbeck | FMZB 1519 012 05/19/2014]05/18/2015
Horn Antenna Schwarzbeck | BBHA 9170 | BBHA9170399 [05/19/2014|05/18/2015
Horn Antenna Schwarzbeck | BBHA 9120 D143 05/19/2014]05/18/2015
Spectrum Analyzer Agilent E4446A |US44300399 |05/16/2014|05/15/2015

9.4 Radiated Emission Limit
The emissions from an intentional radiator shall not exceed the field strength levels
specified in the following table15.209(a):

Frequencies Field Strength Measurement Distance
{(MHz) (micorvolts/meter) {meters)
0.009~0 490 2400/F(KHz) 300
0.490~-1.705 24000/F(KHz) 30
1.705~-30.0 30 30
30~-88 100 3
88-216 150 3
216~960 200 3
Above 960 500 3

TRF No: FCC 15.247/A
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g. China
2A0 7OTE

MHz MHz MHz GHz
0.090-0.110 1642 - 16423 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 725-775
4125-4.128 255-2567 1300 - 1427 8025-85
417725 -4.17775 37.5-3825 1435-1626.5 90-92
420725 -4.20775 73-746 16455 - 1646.5 93-95
6.215-6218 748-752 1660 - 1710 106-127
6.26775-6.26825 108-121.94 1718 8- 17222 1325-134
6.31175-6.31225 123 - 138 2200 - 2300 1447 -145
8.291 -8.294 1499 - 150.05 2310- 2390 1535-16.2
8.362 -8.300 15652475 - 156.52525 24835 - 2500 17.7-214
B8.37025-8.38675 156.7-1569 2690 - 2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260 - 3267 236-240
12.29-12.293 167.72-1732 3332 - 3339 31.2-318
12.51975 - 12.52025 240 - 285 33458 - 3358 3643 -365
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.
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9.5 Measurement Result

Below 30MHz:
All the modulation modes were tested the data of the test mode are recorded in the
following pages.

Operation Mode: TX Mode Test Date : January 11, 2015
Frequency Range: 9KHz~30MHz Temperature : 28
Test Result: PASS Humidity : 60 %
Measured Distance:  3m Test By: Andy
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.

Below 1000MHz:

All the modulation modes were tested the data of the worst mode (ANT4: TX 802.11b)
are recorded in the following pages and the others modulation methods do not exceed
the limits.

Please refer to the following test plots:
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800  dBu¥/m
limit1: —_—
Margin: —_—

70

60

50

[ 5 &
2 3

A0 1 a4 L1

30

20

10

0.0

30.000 40 50 60 70 80 (MHz] 300 400 500 600 700  1000.000
Site Chamber #1 Polarization: Horizontal Temperature: 26
Limit: (RE)FCC PART 15 class B 3m Power: AC 120V/60Hz Hurmnidity: 55 %
Mode: TX 2412
Note:

Reading Correct Measure- Antenna Table
No. Mk. — Freq.  Level Factor ~ ment  Limit  Over Height Degree
MHz dBuV db dBuVim dBuVim dB Detector cm degree  Comment

1 209 4500 5419  -17.06 37.13 43580 -6.37 QF
2 1 2356400 5634 1587 4047 4600 -553 QP
3 1 2579500 5615 -15.48 4067 4600 -533 QP
4 310.3300 53.08 -13.66 39 42 4600 -658 QF
5 % 415.0900 53.19 1137 41.82 46.00 -4.18 QF
6 1 4723200 5192 1071 41.21 4600 -479 QF

*Maximum data

x:Over fimit
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80.0 dBu¥/m
limit1: —_—
Maigin: —_—
70
60
50
I
5
A0 | 1% [ 34 I
|
30
20
10
(1]
30.000 40 5 60 70 80 (MHz] 300 400 500 600 700  1000.000
Site Chamber #1 Polarization:  Vertical Temperature: 26
Limit: (RE)FCC PART 15 class B 3m Power: AC 120V/60Hz Hurnidity: 55 %
Mode: TX 2412
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor  ment  Limit  Over Height Degree
MHz dBuV db dBuim dBuVdm dB Detector cm degree  Comment
1 149.3100 5434 -17.68 36.66 43.50 -6.84 QP
2 * 1561000 57.87 1825 39.62 4350 -388 QP
3 232.7300 5456 1593 3863 46.00 -7.37 QF
4 246.3100 5386 -1557 3829 46.00 -7.71 QP
5 1 301.6000 5506 -14.23 40.83 46.00 -517 QP
6 4150900 4916  -11.37 37.79 46.00 -821 QP
“Maximum data  x:Over limit  'over margin Operator: QIU
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0.0 dBu¥/m

limit1: _—
Maigin: —_
70
60
50
|
0 I X% 3 18 &
I
» 4 ww
20
10
0.0
30000 40 5 60 70 80 MHz) 300 400 500 60O 70O  1000.000
Site Chamber #1 Polarization: Horizontal Temperature: 26
Limit: (RE)FCC PART 15 class B 3m Power: AC 120V/60Hz Humidity: 55 %
Mode: TX 2437
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor  ment  Limit  Over Height Degree
MHz dBuV dB dBuV/m dBuVim dB Detector cm degree  Comment
1 * 2356400 57.34 -15.87 41.47 46.00 -453 QF
2 1 2579500 5665 -1548 41.17 46.00 -483 QF
3 310.3300 5358 -13.66 3992 46.00 -6.08 QF
4 395 6900 5129 -11.45 39 84 46.00 -6.16 QF
5 1 4150900 5169 -11.37 40.32 46.00 -568 QF
6 ! 4723200 5092 1071 40.21 46.00 -579 QP
“Maximum data  xOver limit  'over margin Operator: QIU
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80.0 dBu¥/m
limit1: —_
Margin: —_

70

60

50

I 3 5

40 1§2 [ 74 :

30

20

10

0.0

30000 40 5 G0 70 80 MHz] 300 400 500 600 700  1000.000
Site Chamber #1 Polarization:  Vertical Temperature: 26
Limit: (RE)FCC PART 15 class B 3m Power: AC 120V/60Hz Hurnidity: 35 %
Mode: TX 2437
Mote:

Reading Correct Measure- Antenna Table
MNo. Mk.  Freq.  Level Factor  ment  Limit  Over Height Degree
MHz dBuV dbB dBuVim dBuVim dB Detector cim degree  Comment

1 149.3100 54.84 -17.68 37.16 4350 -6.34 peak
2 * 1561000 5777 -18.25 39.52 4350 -3.98 peak
3 1 2327300 56.06 -15.93 40.13 46.00 -5.87 peak
4 246.3100 54.86 -15.57 39.29 46.00 -6.71  peak
5 1 301.6000 54.56 -14.23 40.33 46.00 -567  peak
i) 415.0900 47.16  -11.37 35.79 46.00 -10.21  peak

*Maximum data

x:Qver limit
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80.0 dBu¥/m
limit1: —_—
Maigin: —
70
60
50
2
3 I
40 I 1 :] % b4
| P
30
w
10
0.0
30000 40 50 60 70 80 [MHz) 300 400 500 60O 700  1000.000
Site Chamber #1 Polarization:  Horizontal Temperature: 26
Limit: (RE)FCC PART 15 class B 3m Power: AG 120V/60Hz Hurnidity: 35 %
Mode: TX 2462
Mote:
Reading Correct Measure- Antenna Table
No. Mk. — Freq.  Level Factor ~ment  Limit  Over Height Degree
MHz dBuV dB dBuVim dBuWm dB Detector cm degree  Comment
1 1 2094500 5469 -17.06 37.63 4350 -587 QP
2 * 2356400 5834 -1587 42 47 46.00 -353 QP
3 ! 257.9500 56.65 -1548 4117 46.00 -483 QP
4 310.3300 5358 -13.66 39.92 46.00 -6.08 QP
5 1 4150900 5269 -11.37 41.32 46.00 -468 QP
6 ! 4723200 5142 1071 40.71 46.00 -529 QP
“Maximum data  xOver limit  I'over margin Operator: QIU
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80.0  dBuV/m
limit1: —_—
Maigin: —_—
70
60
50
! 5
40 %ﬂz‘ [ £ i &
30
20
10
0o
30.000 40 5 60 70 80 MHz] 300 400 500 600 700  1000.000
Site Chamber #1 Polarization:  Vertical Temperature: 26
Limit: (RE)FCC PART 15 class B 3m Power: AC 120V/60Hz Hurmidity: 55 %
Mode: TX 2462
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor ~ ment  Limit  Over Height Degree
MHz dBuV dbB dBuVim dBulVim dB Detector cm degree  Comment
1 1 149.3100 56.34 -17.68 38.66 4350 -4.84 QP
2 " 156.1000 58.07  -18.25 39.82 4350 -368 QP
3 232.7300 5556 15093 39.63 46.00 -637 QP
o 244 3700 5503 -1562 39.41 4600 -659 QP
5 1 310.3300 54.05 1377 40.28 4600 -572 QP
6 415.0900 4916  -11.37 37.79 4600 -821 QP
*Maximum data  x:Over limit ~ 'over margin Operator: QIU
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Above 1000MHz:

Operation Mode: 802.11b Lowest Test Date:  January 11, 2015
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4824 \ 65 45.72 74 54 -9 -8.28
7236 V 64.05 4413 74 54 -9.95 -9.87
9648 \ 63.85 43.65 74 54 -10.15 | -10.35
12060 \ 62.71 4216 74 54 -11.29 | -11.84
14472 \ 61.05 41.85 74 54 -12.95 | -12.15
16884 \ 60.35 40.59 74 54 -13.65 | -13.41
4824 H 65.72 44.23 74 54 -8.28 -9.77
7236 H 64.13 43.59 74 54 -9.87 -10.41
9648 H 63.82 42.68 74 54 -10.18 | -11.32
12060 H 62.84 41.72 74 54 -11.16 | -12.28
14472 H 61.72 40.69 74 54 -12.28 | -13.31
16884 H 60.86 39.56 74 54 -13.14 | -14.44
Operation Mode: 802.11b Middle Test Date :  January 11, 2015
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4874 \% 68.22 45,72 74 54 -5.78 -8.28
7311 \% 67.13 44.32 74 54 -6.87 -9.68
9688 V 66.82 43.16 74 54 -7.18 -10.84
12185 V 65.13 42.82 74 54 -8.87 -11.18
14622 \ 64.18 41.16 74 54 -9.82 -12.84
17059 \% 63.82 40.28 74 54 -10.18 | -13.72
4874 H 65.82 44 .25 74 54 -8.18 -9.75
7311 H 64.74 43.62 74 54 -9.26 -10.38
9688 H 63.91 42.85 74 54 -10.09 | -11.15
12185 H 62.75 41.26 74 54 -11.25 | -12.74
14622 H 61.95 40.72 74 54 -12.05 | -13.28
17059 H 60.34 39.56 74 54 -13.66 | -14.44
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Operation Mode: 802.11b Highest Test Date :  January 11, 2015
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4924 \% 66.33 45.72 74 54 -7.67 -8.28
7386 \% 65.72 44 .32 74 54 -8.28 -9.68
9848 \% 64.12 43.12 74 54 -9.88 -10.88
12310 V 63.59 42.49 74 54 -10.41 -11.51
14772 \% 62.72 41.05 74 54 -11.28 | -12.95
17234 \Y 60.84 40.37 74 54 -13.16 | -13.63
4924 H 67.22 45.32 74 54 -6.78 -8.68
7386 H 66.95 44 .25 74 54 -7.05 -9.75
9848 H 65.72 43.15 74 54 -8.28 -10.85
12310 H 64.13 42.67 74 54 -9.87 -11.33
14772 H 63.82 41.82 74 54 -10.18 | -12.18
17234 H 61.75 40.95 74 54 -12.25 | -13.05

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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10. 6dB Bandwidth Test

10.1Measurement Procedure

The EUT was operating in IEEE 802.11b, 802.11g, 802.11n(HT20), 802.11n(HT40) 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.

10.2Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

10.3Measurement Equipment Used

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer | Agilent FSV30 1321.3008K | 05/16/2014 | 05/15/2015

10.4Measurement Results
6 Bandwidth Test Data Chart:

Refer to attached data chart.
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PK Test Date : January 11, 2015
Andy Temperature : 28
60%
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IEEE 802.11b SISO Ant3
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IEEE 802.11g SISO Ant4
Channel Measurement level Required Limit Result
frequency (MHz) (KHz) (KHz)
2412 16353 >500
2437 16353 >500 Pass
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IEEE 802.11n(HT20) MIMO
Channel Measurement level Required Limit
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11.Maximum Peak Output Power Test

11.1Measurement Procedure

(1) According to FCC Part15.247(b)(3)

The maximum peak conducted output power may be measured using a broadband
peak RF power meter. The power meter shall have a video bandwidth that is greater than
or equal to the DTS bandwidth and shall utilize a fast-responding diode detector.

The testing follows FCC public Notice DA 00-705 Measurement Guidelines.

The RF output of EUT was connected to the power meter by RF cable and attnuator.
The path loss was compensated to the results for each measurement.

Set to the maximum output power setting and enable the EUT transmit continuously.

Measure the conducted output power with cable loss and record the results in the test
report.

Measure and record the results in the report.

(2) According to FCC Part 15.247(b)(4):

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. 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)(3) of this
section, as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

Note: If antenna Gain exceeds 6 dBi, then Output power Limit=30-(Gain - 6)

11.2Test SET-UP (Block Diagram of Configuration)

Power meter

EUT

—
10dB ATTENUATION

11.3Measurement Equipment Used

EQUIPMENT MODEL SERIAL LAST CAL. | CALDUE.

TYPE NUMBER | NUMBER
Power meter ML2495A | 0824006 05/16/2014 |05/15/2015
Power sensor | MA2411B | 0738172 05/16/2014 |05/15/2015

11.4Peak Power output limit

The maximum peak conducted output power of the intentional radiator for systems
using digital modulation in the 2400 - 2483.5 MHz bands shall not exceed: 1 Watt
(30dBm).
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11.5Measurement Results

Spectrum Detector: PK Test Date : January 11, 2015
Test By: Andy Temperature : 28
Test Result: PASS Humidity : 60%

Operati | Channel Channel Measurement Level Limit

on Number Frequency (dBm) (dBm) | Verdict

Mode (MHz) Ant3 Ant4 Sum

1 2412 19.33 | 19.23 -- 30 PASS

802.11b 6 2437 20.13 | 20.24 -- 30 PASS
11 2462 21.43 | 20.75 -- 30 PASS

1 2412 18.75 | 19.11 -- 30 PASS

802.11g 6 2437 19.03 | 19.42 -- 30 PASS
11 2462 20.42 | 20.46 - 30 PASS

802.11n 1 2412 16.02 | 16.17 | 19.11 30 PASS
(HT20) 6 2437 16.25 | 16.29 | 19.28 30 PASS
11 2462 1712 | 17.05 | 20.10 30 PASS

802.11n 3 2422 14.48 | 14.23 | 17.37 30 PASS
(HT40) 6 2437 15.13 | 15.02 | 18.09 30 PASS
9 2452 16.75 | 16.45 | 19.61 30 PASS

Note:

1. For MIMO System of 802.11n(HT20) and 802.11n(HT40), total power is
calculated by combining the output power of each antenna according to
KDB662911.

2. Antenna 3 Gain: 2dBi, Antenna 4 Gain: 2dBi. For antennas with gains of 6dBi or
less, maximum allowed Transmitter output watt(+30dBm)

3. In MIMO, Ant3+Ant4 Directional Gain=Gant+10Log(N)dBi=2+10log(2)=5.01dBi.
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12.Band Edge Test

12.1Measurement Procedure

For Conducted Test

W

. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance

v03r02.

The RF output of EUT was connected to the spectrum analyzer by RF cable and
attenuator. The path loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.

Set RBW =100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured
in any 100 kHz bandwidth outside of the authorized frequency band shall be
attenuated by at least 20 dB relative to the maximum in-band peak PSD level in 100
kHz when maximum peak conducted output power procedure is used. Measure and
record the results in the test report.

The RF fundamental frequency should be excluded against the limit line in the
operating frequency band.

For Radiated emission Test

7.

. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance

v03r02.

The EUT was arranged to its worst case and then tune the antenna tower (from 1 m
to 4 m) and turntable (from O degree to 360 degrees) to find the maximum reading. A
pre-amp and a high pass filter are used for the test in order to get better signal level.
The EUT was placed on a turntable with 0.8 meter above ground.

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

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor =
Level.

For measurement below 1GHz, If the emission level of the EUT measured by the
peak detector is 3 dB lower than the applicable limit, the peak emission level will be
reported. Otherwise, the emission measurement will be repeated using the
quasi-peak detector and reported.

Repeat above procedures until all frequency measured were complete.

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video
bandwidth 3MHz.

EMI Test Receiver Setting
Attenuation Auto

RB 1MHz
VB 3MHz
Detector Peak
Trace Max hold
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When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video
bandwidth 10Hz.

EMI Test Receiver Setting
Attenuation Auto

RB 1MHZz
VB 10HZz
Detector Peak
Trace Max hold

12.2Test SET-UP (Block Diagram of Configuration)

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

12.3Measurement Equipment Used

Same as 6.3 Radiated Emission Measurement.

12.4Measurement Results

1. Conducted Test
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Test Mode: IEEE 802.11b SISO Ant4
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Test Mode: IEEE 802.11n(HT20) MIMO
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Test Mode: IEEE 802.11n(HT40) MIMO
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2. Radiated emission Test

Spectrum Detector: PK/AV Test Date : January 11, 2015
Test By: Andy Temperature : 28
Humidity : 65 %
IEEE 802.11b SISO Ant3
Frequency| Antenna Emission Band edge Limit Margin
(MHz) | polarization (dBuV/m) (dBuV/m) (dB)
(H/V) PK AV PK AV PK AV
<2400 H 65.32 45.13 74 54 -8.68 -8.87
<2400 V 60.72 40.32 74 54 -13.28 | -13.68
>2483.5 H 64.53 44 11 74 54 -9.47 -9.89
>2483.5 V 58.79 40.72 74 54 -15.21 | -13.28
IEEE 802.11b SISO Ant4
Frequency| Antenna Emission Band edge Limit Margin
(MHz) | polarization (dBuV/m) (dBuV/m) (dB)
(H/V) PK AV PK AV PK AV
<2400 H 66.33 4472 74 54 -7.67 -9.28
<2400 V 61.52 40.13 74 54 -12.48 | -13.87
>2483.5 H 65.73 45.32 74 54 -8.27 -8.68
>2483.5 V 60.59 39.56 74 54 -13.41 | -14.44
IEEE 802.11g SISO Ant3
Frequency| Antenna Emission Band edge Limit Margin
(MHz) | polarization (dBuV/m) (dBuV/m) (dB)
(H/V) PK AV PK AV PK AV
<2400 H 64.13 44 .85 74 54 -9.87 -9.15
<2400 V 58.23 40.19 74 54 -15.77 | -13.81
>2483.5 H 65.71 46.72 74 54 -8.29 -7.28
>2483.5 V 61.43 40.86 74 54 -12.57 | -13.14
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IEEE 802.11g SISO Ant4
Frequency| Antenna Emission Band edge Limit Margin
(MHz) | polarization (dBuV/m) (dBuV/m) (dB)
(H/V) PK AV PK AV PK AV
<2400 H 65.12 45.13 74 54 -8.88 -8.87
<2400 V 60.32 40.36 74 54 -13.68 | -13.64
>2483.5 H 66.85 46.85 74 54 -7.15 -7.15
>2483.5 V 59.76 38.74 74 54 -14.24 | -15.26
IEEE 802.11n(HT20) MIMO
Frequency| Antenna Emission Band edge Limit Margin
(MHz) | polarization (dBuV/m) (dBuV/m) (dB)
(H/V) PK AV PK AV PK AV
<2400 H 65.72 47.15 74 54 -8.28 -6.85
<2400 V 60.43 40.39 74 54 -13.57 | -13.61
>2483.5 H 66.22 46.55 74 54 -7.78 -7.45
>2483.5 V 58.79 40.23 74 54 -16.21 | -13.77
IEEE 802.11n(HT40) MIMO
Frequency| Antenna Emission Band edge Limit Margin
(MHz) | polarization (dBuV/m) (dBuV/m) (dB)
(H/V) PK AV PK AV PK AV
<2400 H 65.33 4415 74 54 -8.67 -9.85
<2400 V 60.25 40.25 74 54 -13.75 | -13.75
>2483.5 H 64.13 46.72 74 54 -9.87 -7.28
>2483.5 V 57.98 38.17 74 54 -16.02 | -15.83
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13.Maxiumum Power Spectral Density

13.1Test Equipment

-« EMITEK

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent FSV30 |1321.3008K | 05/16/2014 |05/15/2015

13.2Measuring 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

VB 10KHz

Detector Peak

Trace Max hold

Sweep Time Automatic

13.3Test Procedures

Detector = peak.

Sweep time = auto coup
Trace mode = max hold.
Allow trace to fully stabil

mS@meooT

13.4Block Diagram of T

le.

ize.

est Setup

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

EUT

13.5Limit

Spectrum Analyzer

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=3KHz. Set the VBW=10KHz

The transmitted power density averaged over any 1 second interval shall not be
greater +8dBm in any 3 kHz bandwidth.
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13.6Test Result

Spectrum Detector:

Dongguan EMTEK Co., Lid EMTEK
Mo.281, Guantal Road, Nancheng District, Dongguan, Guangdong, China
www.emink . com.cn Tel «B6-T69-2280 7078 Fax:+B6-768-2280 7078 A § e e World

PK

Test Date : January 11, 2015
Test By: Andy Temperature : 28
Humidity : 60%
IEEE 802.11b SISO Ant3
Channel Power Density Power Density Limit Result
frequency (MHz) (dBm/3kHz) (dBm/3kHz)

2412 -10.06

2437 -9.43 8 Pass

2462 -7.95

Spectrum
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IEEE 802.11b SISO Ant4

Channel
frequency (MHz)

Power Density Power Density Limit Result
(dBm/3kHz) (dBm/3kHz)

2412

-6.80

2437

-8.50 8 Pass

2462

-8.44

Spectrum

o=
v
Ref Leval 20,00 dBm & RBW 3 kHz
e ALL IdB  SWT 2.5ms & VEW 10 kH2 Mpde Auto FFT

1Pk Viaw

10 dBm

¥il1] -f, 80 dBm
24102773 GHE|

0 dBirn

-10 gy

<20 dsp_;;‘ k

w.,ir‘._

W

P L N i e s LT
y

kY,

20 di

%

¥

L1l
VAR

=4 it

50 diam

<60 diém

=70 i

CF 2,412 GHz
L 2 N

RN

TRF No: FCC 15.247/A

691 pts ?un 15.0654 MHz
J Measuring... ,ﬁ

Page 69 of 101 Report No.: KAD141211034E Ver.1.0




Dongguan EMTEK Co., Ltd E M TE K
Mo.281, Guantal Road, Nancheng District, Dongguan, Guangdong, China
e Worlil

www amiak com.en Tel«BB-T69-2280 TO7TE Fax +«B6-768-2280 7078 AgsuEd |

Spectrum ué'
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IEEE 802.11g SISO Ant3

Channel Power Density Power Density Limit Result
frequency (MHz) (dBm/3kHz) (dBm/3kHz)
2412 -15.02
2437 -13.93 8 Pass
2462 -12.53
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IEEE 802.11g SISO Ant4
Channel Power Density Power Density Limit Result
frequency (MHz) (dBm/3kHz) (dBm/3kHz)
2412 -7.43
2437 -8.56 8 Pass
2462 -8.95
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IEEE 802.11n(HT20) MIMO(Antenna Gain=5.01dBi)
Channel Power Density (dBm/3kHz) Power Density
f MH Limit Result
requency (MHz) Ant3 Ant4 Total (dBm/3kHz)
2412 -15.59 -7.98 -7.29
2437 -15.04 -8.59 -7.70 8 Pass
2462 -13.53 -9.51 -8.06
Note: In MIMO, Ant3+Ant4 Directional Gain=G,n+10Log(N)dBi=2+10Log(2)=5.01dBi.
Directional Gain was according to KDB662911.
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Directional Gain was according to KDB662911.

IEEE 802.11n(HT40) MIMO(Antenna Gain=5.01dBi)
Channel Power Density (dBm/3kHz) Power Density

f MH Limit Result
requency (MHz) Ant3 Ant4 Total (dBm/3kHz)

2422 -20.49 -12.34 -11.72

2437 -19.73 -11.98 -11.31 8 Pass

2452 -18.56 -11.95 -11.09
Note: In MIMO, Ant3+Ant4 Directional Gain=Gant+10Log(N)dBi=2+10Log(2)=5.01dBi.
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14. Antenna Port Emission

14.1Test Equipment

Tel«sEBG-THD

Dengguan EMTEK Co., Lt

760

2280 7078

- EMTEK

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer Agilent FSV30 |1321.3008K | 05/16/2014 | 05/15/2015

14.2Measuring 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

14.3Test 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.

14.4Block Diagram of Test setup

—

EUT

14.5Test Result

PASS.

LT

Please refer to the following pages.
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Test Mode: IEEE 802.11b SISO Ant3
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Test Mode: IEEE 802.11b SISO Ant4
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Highest Channel
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Test Mode: IEEE 802.11g SISO Ant3
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Test Mode: IEEE 802.11g SISO Ant4
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Test Mode: IEEE 802.11n(HT20) MIMO
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Highest Channel
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Test Mode: IEEE 802.11n(HT40) MIMO
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15.Antenna Application

15.1 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.

15.2 Result

The EUT’'S antenna, permanent attach antenna, is internal antenna. The antenna’s
gain is 2dBi and meets the requirement.
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