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Test Summary
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Test Items Test Requirement Result

. . 15.205(a
Radiated Emissions 15.2098 PASS
Conducted Emissions 15.207(a) PASS
6dB Bandwidth 15.247(a)(2) PASS
Maximum Peak Output Power 15.247(b)(3),(4) PASS
Power Spectral Density 15.247(e) PASS
Band Edge 15.247(d) PASS
Emissions from out of band 15.247(d) PASS
Emissions from the restricted bands 15.247(d) PASS
Antenna Requirement 15.203 PASS
Maximum Permissible Exposure 1.1307(b)(1) PASS

(Exposure of Humans to RF Fields)
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4  General Information

Page 5 of 92

4.1 General Description of E.U.T.

Product Name
Model No. :

Model Difference

Operation Frequency

Oscillator

Antenna Gain

Type of modulation

Note

- MID

KCO076-22, KC076-03

. The circuit principle, PCB wiring and internal structure are the

same except appearance.

: 2412MHz ~ 2462MHz

: Crystal 32.768KHz and 24MHz for CPU,40MHz for RF module
: 2dBi

: IEEE 802.11b (CCK/QPSK/BPSK,11Mbps max.)

IEEE 802.11g (BPSK/QPSK/16QAM/64QAM,54Mbps max.)
IEEE 802.11n (BPSK/QPSK/16QAM/64QAM,HT20:72Mbps max.,
HT40:150Mbps max.)

. All the modulation modes were tested, all the test data deeply

conform to the rules and the data of the worst mode are

4.2 Details of E.U.T.

Technical Data

Adapter

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn

recorded in the following pages.

1 (1)DC 3.7V, 2800mAh powered from lithium battery

(2)DC 5V, 1.5A powered from adapter

: SOY Techonolgy

Model:SUN-0500150
INPUT:100-240V~50/60Hz 0.3A
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4.3 Description of Support Units

Table 1 Tests Carried Out Under FCC part 15.247

Test Iltems Test Mode Data Rate Channel | TX/RX
802.11b 11 Mbps 1/6/11 TX
i 802.11¢g 54 Mbps 1/6/11 TX
Maximum Peak Output Power
802.11n HT20 72 Mbps 1/6/11 ™
802.11n HT40 150 Mbps 3/6/9 TX
802.11b 11 Mbps 1/6/11 TX
802.11¢g 54 Mbps 1/6/11 TX
Power Spectral Density
802.11n HT20 72 Mbps 1/6/11 TX
802.11n HT40 150 Mbps 3/6/9 TX
802.11b 11 Mbps 1/11 ™
. 802.11g 54 Mbps 1/11 TX
6 dB Bandwidth
802.11n HT20 72 Mbps 1/11 TX
802.11n HT40 150 Mbps 3/9 TX
802.11b 11 Mbps 1/6/11 ™
o 802.11g 54 Mbps 1/6/11 TX
Band Emissions
802.11n HT20 72 Mbps 1/6/11 TX
802.11n HT40 150 Mbps 3/6/9 TX
802.11b 11 Mbps 1/6/11 ™
Transmitter Spurious Emissions 802.11g 54 Mbps 1/6/11 X
802.11n HT20 72 Mbps 1/6/11 TX
802.11n HT40 150 Mbps 3/6/9 TX

Note :Parameters set by test software during channel & power tests,the software provided by the
customer was used to set the operating channels as well as the output power level. The RF output
power set is the power expected by the manufacturer and is going to be fixed on the firmware of the
final product .

Table 2 Tests Carried Out Under FCC part 15.207 & FCC part 15.209

Test Item Test Meod
Radiation Emission, 30MHz ~ 1GHz Wifi link (adapte/battery operation)
Conduction Emission, 0.15MHz to 30MHz Wifi link (adapte operation)

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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4.4

4.5

4.6

Test Facility

The test facility has a test site registered with the following organizations:

IC — Registration No.: 7760A

Waltek Services(Shenzhen) Co., Ltd. Has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, July 12, 2012.

FCC - Registration No.: 880581

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC
is maintained in our files. Registration 880581, May 26, 2011.

Test Location

Waltek Services(Shenzhen) Co., Ltd. at 1/F, Fukangtai Building, West Baima Rd.,Songgang
Street, Baoan District, Shenzhen, China

General condition

Ambient Condition: 25.5 ‘C 58 %RH

For intentional radiators, measurements of the variation of the input power or the radiated signal level
of the fundamental frequency component of the emission, as appropriate, shall be performed with the
supply voltage varied between 85% and 115% of the nominal rated supply voltage. For battery
operated equipment, the equipment tests shall be performed using a new battery.

The follow condition is applicable for adapter:

Test Voltage Input voltage
Rated voltage-15% ACV
normal ACV
Rated voltage+15% ACV

The follow condition is not applicable.

Test voltage Test Voltage (Battery)
Rated voltage DC 3.7V

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/
http://www.waltek.com.cn/
http://www.waltek.com.cn/

Reference No.: WTS13S0503856E

5

Equipment Used during Test
5.1 Equipments List
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Conducted Emissions

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 101155 Aug. 13,2012 | Aug. 12,2013
2 LISN SCHWARZBECK NSLK 8128 8128-289 Aug. 13,2012 | Aug. 12,2013
3 Cable LARGE RF300 EW02014-3 | Aug.14,2012 | Aug. 13,2013
3m Semi-anechoic Chamber for Radiation(TDK)
Last Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Due Date
Date
1 Test Receiver R&S ESCI 101296 Aug.09,2012 | Aug.082013
Active Loop
2 Beijing Dazhi ZN30900A - Aug. 13,2012 | Aug. 12,2013
Antenna
3 T”'OgAr'ireonandaba”d SCHWARZBECK | VULB9160 | 9160-3325 | Apr.20,2013 | Apr.19,2014
Compliance
4 Amplifier pirection PAP-0203 22024 Apr.07,2013 | Apr.06,2014
systems inc
5 Cable HUBERI-__:SUHNE CBL2 525178 Sep.15,2012 | Sep.14,2013
3m Semi-anechoic Chamber for Radiation Emissions (Test Frequency:Above 1GHz)
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMC Analyzer Agilent E7405A MY45114943| Aug. 13,2012 | Aug. 12,2013
2. Broag;g:gga"'om SCHWARZBECK | BBHA 9120 D 667 Aug. 13,2012 | Aug. 12,2013
3. Broag;]kt’ggga"'om SCHWARZBECK | BBHA 9170 399 Aug. 13,2012 | Aug. 12,2013
Broadband COMPLIANCE
4. Preamplifier DIRECTION PAP-1G18 2004 Apr.07,2013 Apr.06,2014
5, Broadband SCHWARZBECK | BBV 9718 9718-148 | Aug. 13,2012 | Aug. 12,2013
Preamplifier
g. | 10m Coaxial Cable | g yyap7pEck | AK 9515 H - Aug. 13,2012 | Aug. 12,2013
with N- plug

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5.2 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB

RF Power Density +2.2dB

+5.03 dB (30M~1000MHz)
Radiated Spurious Emissions test

+ 4.74 dB (1000M~25000MHz)

Conducted Spurious Emissions test + 3.64 dB (AC mains 150KHz~30MHz)

5.3 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is N0.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6 Conducted Emission

Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.4:2003

Test Result: PASS

Frequency Range: 150kHz to 30MHz

Class: Class B

Limit: 66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & 5MHz
60 dBuV between 5MHz & 30MHz

Detector: Peak for pre-scan (9kHz Resolution Bandwidth) Quasi-
Peak & Average if maximised peak within 6dB of Average
Limit

6.1 E.U.T. Operation

Operating Environment:
Temperature: 25.5°C
Humidity: 51 % RH
Atmospheric Pressure: 1012 mbar

EUT Operation:
The pre-test was performed in wifi link mode(adapter operation), so the test data were shown as
follow.
The EUT was tested according to ANSI C63.4:2003. The frequency spectrum from 150kHz to
30MHz was investigated.
The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were
within 6dB of the average limit line.

6.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI C63.4:2003.

80cm >80cm I/U"‘MI
40cm —
EUT : _-ﬁ__.__

80tm LISN

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6.3 Conducted Emission Test Result

An initial pre-scan was performed on the live and neutral lines.

Test Mode: wifi linking mode(adapter operation)

Live line:

800 douy
: : : Limit: —_
: Pl i : P e —
LI Rttt CECE SEUR Lo S S e e TR eEE e TE R, PERE L ERt R EE e ERE S DL TEE S oL EEPREETEEEEPE R SEEREEERS
| |
an LM | - i L -
} \ : i b
@
30 4 i i
i\ ‘lgk ; 6 o g i i Do i
L . L T P ™ "L L L =R Do ;
- __"______lf’_‘_'l__i-.'lflgll.;elil_rqf?'_’f't:quwﬁ..},qﬂ-fy'}ﬁ'lfr*.ll_l"_lfl_“___’____Eée_n_.,a.«f‘ﬁq111;1'1,?a,a*\._;qiamwﬂ{?;_ﬁ?ﬂ!{ﬂf?‘;..._.. ],ilr b1
H H FE H 4 i o "y H
i i P i : : P " i ,.J"J1 .
. . o . . . . L tr 2
10 ‘hﬁ',*
00 B N
0.150 0.5 5 W0 MH:
Freq. Reading | Factor | Result | Limit |Margin| .. R
No- | MHz) | @Buv) | (@B) | (dBuv) | dBuv |(dB) il
1 0.1500| 3587 1117 47.04 6599 | -1895| QP
2 0.1500| 2070 1.7 31.87 5599 | -2412| AVG
3 0.1900| 3024 11.27 41.51 6403 |-2252| QP
4 0.1900] 15.35 11.27 26.62 5403 |-2741| AVG
5 04420 2365 11.31 3496 5702 |-2206| QP
6 044200 11.79 11.31 2310 4702 |-2392| AVG
7 1.8180| 2199 11.20 33.19 56.00 |-2281| QP
8 1.8180| 13.02 11.20 2427 46.00 | -21.78| AVG
9 26660 2247 1.1 33.658 56.00 |-2232| QP
10 26660 1097 1.1 2218 46.00 | -23.82| AVG
11 36380 2306 11.22 34.28 56.00 | -21.72] QP
12 36380 9959 11.22 21.21 46.00 | -2479| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:
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g0.0 dbuy
T | T T Lt —
: : P Do : : : E AVE: —
| 5 | 5
— BN S |
30' ; ﬁh i I :.-J"'H" H;'lﬁ
g .. ,” ﬂ " m,, ; g o
o [ W W\N"*“‘ " A”””" L Ml
i : i i : ", .||4
0150 0% 5 3000 HHz
vo | oty [ e | ey | o [ o] e
1 01500 32.08 1117 43.25 6599 |-22.74] QP
2 015001 20.51 1117 31.68 EEO9 | -24 31| AVG
3 0.3500| 30.54 11.30 41.84 EBOG |-1T712] QP
4 0.23500| 1556 11.30 26.86 4896 | -22.10( AVG
5 0.51401 29.33 11.31 40.64 EB.00 | -15.36] QP
=] 0.5140| 14.80 11.31 26.11 46.00 | -19.89 AVG
7 1.2020] 26.38 11.18 37.56 EE00 |-18.44 QP
B 1.2020] 14.89 11.18 26.07 46.00 [ -19.93 AVG
9 1.8060( 28.61 11.20 39.81 EE.00 |-1619] QP
10 1.8060( 17.12 11.20 28.32 46.00 | -17.68] AVG
11 8.9340| 3017 11.29 41.46 6000 |-18.54 QP
12 8.9340| 1656 11.29 27.85 5000 | -2215| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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7 Radiated Emissions

Test Requirement: FCC CFRA47 Part 15 Section 15.209
& 15.247
Test Method: ANSI C63.4:2003
Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uV/m pistance uV/m dBuVv/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20l0g@*0FkHD) 4 g
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log#40FkHD) 4 40
1.705 ~ 30 30 30 100 * 30 2010g®? + 40
30 ~ 88 100 3 100 20log™®
88 ~ 216 150 3 150 20log™*®”
216 ~ 960 200 3 200 20log®®
Above 960 500 3 500 20l0g®®

Test mode: see section 4.3
7.1 EUT Operation :

Operating Environment:

Temperature: 255°C

Humidity: 51 % RH

Atmospheric Pressure:1012 mbar

EUT Operation:

The pre-test was performed in wifi linking mode(adapter/battery operation), so the worst data were

shown as follow.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using
the setup accordance with the ANSI C63.4: 2003.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

>|

Turn Table

0.8m

< ---

| sysem || Anayzer
System Analyzer

The test setup for emission measurement from 30 MHz to 1 GHz.

>|

<4---

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°
3m )|
0.8m Turn Table

System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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The test setup for emission measurement above 1 GHz.

Aechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

Turn Table
) Absorbers
[}
! AAAA

R —

pectrum Combining
ANa e Network

7.3 Spectrum Analyzer Setup

According to FCC Part15 Rules, the system was tested from 32.768KHz to 25000MHz.

Below 30MHz
SWEEP SPEEM ... Auto
IF Bandwidth ............cvvviiiiiiiiiiiiiiiieiiieieieiennnns 10KHz
Video Bandwidth.............ccccoeeeiiiiiiiinn, 10KHz
Resolution Bandwidth............cccccoeviiinennne 10KHz
30MHz ~ 1GHz
Sweep Speed .....oooiiiiiiiie e Auto
IF Bandwidth.........cccccoooi 120 KHz
Video Bandwidth...........coccoceeeviiinninee, 100KHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode ............ccceevveeen. Normal
Resolution Bandwidth...........ccccceeeiiinnns 100KHz
Above 1GHz
Sweep Speed .....oooiiiiiiii e Auto
IF Bandwidth.........cccccoooi 120 KHz
Video Bandwidth...........coccoeeiiiiiiniiee, 3MHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode ............cceoeuvvneen. Normal
Resolution Bandwidth...........ccccceeeiiinnns 1MHz
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7.4 Test Procedure

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

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

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

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

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

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are performed in X,Y and Z axis positioning(X denotes lying on the
table, Y denotes side stand and Z denotes vertical stand),the worst condition was tested putting the

eut in X axis,so the worst data were shown as follow.

7.5 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit
for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/
http://www.waltek.com.cn/
http://www.waltek.com.cn/

Reference No.: WTS13S0503856E Page 17 of 92

7.6 Summary of Test Results

Test Frequency : Below 30MHz

All emissions were more than 20 dB below the limit and therefore not reported.

Test Frequency : 30MHz ~ 1000MHz
Test worst mode: wifi linking mode(adapter operation) ,the worst data

Antenna polarization: Vertical

1000 dBu¥/m

Limit: —_—

80
Fi

1 Sy P SRRy SRS SRR ERRT JRY S g

40

L

J0.000 40 50 60 J0 80 00 400 500 GO0 00 10000

No Freq. Reading | Factor Result Limit |Margin

(MHz)  |@Buvim)| (dB) |(dBuVim) |(dBuvim)| (aB) | D= | Temar

36.6375| 4641 -20.28 26.13 40.00 |[-13.87| QP

66.0342| 4857 -23.24 2533 40.00 |-1467| QP

131.7577( 6015 -22.18 3797 4350 | 553 | QP

148.4410| 5362 -20.66 32.76 4350 [-10.74) QP

164.9075( 4927 -21.66 27.61 4350 |-15.89| QP

| A ] | R =

396.2415| 43.90 -16.84 27.06 46.00 |-18.94| QP
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Antenna polarization:

Horizontal

Page 18 of 92

100.0  dEwW/m
E . Limik= —_—
an . . . Lot Magin  —
- s s e
&
40
a0
70
10 '
0.0 ; R T S
0000 40 50 G0 VO B0 300 400 500 EOD 700 10000 MHz
Freq. Reading | Factor Result Limit  |Margin| po o | memark
No. (MHz) (dBuvim)| (dB) |(dBu¥/m) |(dBuVim)| (dB) = ="
1 §2.3588| 50.28 25707 24.51 40.00 |-1549) QP
2 131.7577| 5823 -21.98 36.25 4350 | -7.25| QP
3 148.4410| 52.80 -20.83 3197 4350 |-1153] QP
4 1649075 49.71 -20.96 2875 4350 |-1475 QP
5 161.2834| 4687 -22.21 2466 4350 |-18.84) QP
6 3962415 5283 -16.684 359% 46.00 |-10.01) QP
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Test Frequency: From 1GHz -18GHz
Remark: The pre-test was performed at TX 11b, TX 11g, TX 11n HT20 and TX 11n HT40 mode, and

the worst is TX 11g mode, so the data shown is that mode’s only.

A 2.4GHz high —pass filter is used during radiated emissions above 1GHz measurement.
Test mode: Continuously Transmit
Modulation:TX 11g, Test Channel: 2412MHz

Antenna polarization: Vertical

969 dBu¥/m

or | AN N AN N AN S i M =l

rild

67

a7

A7

37

27
17

N O S Y SO SR NN A

-3.1 H i i i i i i H H
1000.0000 2700.00 4400.00 6100.00 7600.00 9500.00 1120000 12300.00 14600.00 1G300.0013000.00MHz

No. {'I:\;ig-) (3533';'1% F(?igfr {dgi%j’::’l) (dé'ﬂf}m; WEE)IH Detector | Remark
1 4842000 6805 | 1195 | 5610 | 7400 |-17.90| peak
2 4842000| 6214 | 1195 | 5019 | 5400 | 3.81| AVG
3 7239.000| 5543 | 717 | 4826 | 7400 |-2574| peak
2 7239.000| 5022 | 717 | 4305 | 5400 |-1095 AVG
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Antenna polarization: Horizontal

Page 20 of 92

969 dBuVm
Limit: —_—
14 e AR —
77
67
57
a7
37
27
17
2 . S
-1 : : : : : : : : :
1000.0000 2700.00 440000  G100.00  7800.00 950000 1120000 1230000 14G600.00  16300.0016000.00MHz
Freq. Reading | Factor Result Limit |Margin
No- | MHz) |(@Buvim)| (dB) |(dBuvim)|(@Buvim)| (dB) |D=tectr | Remark
1 4825000 6858 -11.96 56.62 7400 |[-17.38| peak
2 4825.000| 62.54 -11.96 50.58 5400 | -342| AVG
3 7222000 54.62 -7.19 4743 74.00 |[-26.57| peak
4 7222000 4859 -7.19 4140 5400 |-1260f AVG
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Modulation:TX 119, Test Channel: 2437MHz

Antenna polarization: Vertical

95.9 dBu¥/m
Limit: _
87 [ —— S — e — e R i e
rid
67
a7
A7
37
27
17
R ST N SO WU S SO SO S
31 : : : : : : : : :
1000.0000 2700.00 4400.00 G6100.00 780000 950000 11200.00 12300.00 14600.00 16300.0013000.00MH:
Freq. Reading | Factor Result Limit  |Margin
No- | (MHz) |(dBuvim)| (dB) |(dBuV/m)|(dBuVim)| (dB) |Detector | Remark
1 4876.000| 64.88 -11.92 5296 7400 |[-21.04| peak
2 4876.000| 5857 -11.92 46 .65 5400 735 | AVG
3 7341000 57.73 713 50.60 7400 |[-23.40| peak
4 7341000 51.25 -7.13 4412 54.00 988 | AVG
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Antenna polarization: Horizontal

96.9 dBu¥ /m

or | AN N AN A N R =l

tld

67

ar

47

37

27
17

A s e T T TR T

-31 i H i i H i i H H
1000.0000 2700.00 4400.00 6100.00 7600.00 9500.00 1120000 12300.00 14600.00 16300.0018000.00MHz

No. {';:ﬁli-} (ggiw:ng) F@E‘f r {dgi%j’:’l) (déLrQ;;m) Nﬁrag)m Detector | - Remark
1 4893.000| 6182 | 1191 | 4991 | 7400 |-2409| peak
2 4893000 5689 | 1191 | 2498 | 5400 | 9.02| AVG
3 7341000 5617 | 713 | 4904 | 7400 |-2498| peak
4 7341000 4983 | 713 | 4270 | 5400 |-1130] AVG
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Modulation:TX 119, Test Channel: 2462MHz

Antenna polarization: Vertical

959  dBuV/m
Limit: —_—
7.2 O S O N SRS N M AVG:  —
27 J O SRS S
67
57
47
7
27
17
2 L N S
41 : : : : : : : : :
1000.0000 Z700.00  4400.00  6100.00  7600.00  S500.00 1120000 12900.00 14600.00  1G300.0018000.00MHz
Freq. Reading | Factor Result Limit  [Margin
No- | (MHz) |[(dBuV/m)| (dB) |(dBuVim)|(dBuVim)| (dB) | DEtecor | Remark
1 4927 .000| 64.22 -11.83 52.39 74.00 |-21.61| peak
2 4927 000 59.11 -11.83 47.28 54.00 BH.72 | AVG
3 7409.000( 57.60 -6.99 50.61 7400 |-2339| peak
4 7409.000( 52.68 -6.99 45 69 54.00 831 | AVG
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Antenna polarization: Horizontal

96.9 dBu¥./m

or | AN AN S AN N A N =l

L

67

a7

a7

3r

27

17

i i i i ; ; ; ; ;
A R T e R LT
i i i i i i i i i

-31 1 1 1 1 1 1 1 1 1
1000.0000 2700.00 4400.00 6100.00 7600.00 9500.00 1120000 1230000 14600.00 16300.0018000.00MHz

No. (FMrI%I[.]z-) (35335"% F(?ig?r (d%i%j’:}n} (dI;:JT.’Ir'tm) N}%E}m Detector | - Remark
1 4927000 6229 | 1183 | 5046 | 7400 |-2354| peak
2 4927000 5689 | 1183 | 4506 | 5400 | 894 | AVG
3 7375000| 5581 | 7.07 | 4874 | 7400 |-2526| peak
4 7375000| 5144 | 707 | 4437 | 5400 | 963 | AVG

Test Frequency: Above 18GHz
The measurements were more than 20 dB below the limit and not reported.
Modulation:TX 11g, Test Channel: 2462MHz(the worst data)

Frequency Detector Antenna ET;SVS;?n Limit Margin A:;eiznr?ta Ttxztallteale
(MHz) Polarization | ;g\ | (dBUV/M) | (dB) (n?) (%
TX 119, Test Channel: 2462MHz
19696.00 AV Vertical 49.76 54.00 -4.24 1.7 94
22158.00 AV Vertical 48.04 54.00 -5.96 1.4 146
24620.00 AV Vertical 50.18 54.00 -3.82 15 203
19696.00 AV Horizontal 49.43 54.00 -4.57 1.3 75
22158.00 AV Horizontal 50.07 54.00 -3.93 1.6 53
24620.00 AV Horizontal 49.87 54.00 -4.13 1.2 184
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Test Requirement:

Test Method:
Measurement Distance:

Detector:

8.1 Test Produce

Page 25 of 92

Band Edge Measurement

Section 15.247(d) In addition, radiated emissions which fall in the
restricted bands. as defined in Section 15.205(a), must also comply
with the radiated emission limits specified in Section 15.209(a) and
15.205(c).

KDB 558074 D01 VO3RO01

3m

For Peak value:

RBW = 1MHz

VBW =3MHz; Sweep = auto

Detector function = peak

Trace = max hold

For Average value:

RBW = 1MHz

VBW=10Hz; Sweep = auto

Detector function = Average

Trace = max hold

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

highest radiated power.

2. The turntable was rotated for 360 degrees to determine the position of maximum

emission level.

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

out the highest emission.

4. continuous transmitting
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8.2 Test Result

Mode: TX 11b channel 1

Page 26 of 92

Antenna Polarization:Horizontal .

1060 du¥/m
5 Ty p—
a5 B T
85
76
66 .
55 Y
" , R
% : -
s : : : : :
60 ; ; ; ; ;
2ZN00000 232200 233400 234600 235000 237000 230200 239400 240600  2416.00 2430.00 MHz
Freq. Reading | Factor Result Limit  [Margin

Noo | Hz)  |(@Buvim)| (@B) |(dBuVim)|(dBuvim)| (aB) | M| ek

1 2400.000( ®9.33 -9.28 60.05 74.00 [-13.95( peak

2 2400.000( 56.11 -9.28 46.83 5400 | -7TA7 | AVG

3 2412.240( 10617 -9.29 9588 74.00 | 21.88| peak

Mode: TX 11b channel 1

Antenna Polarization:Vertical

1060 douN/m
: [ —
96 - - - - - I gtz =l
86
™
66 .
58 -
s .
2 Lo . . . o .
16
6.0 ; : : : ;
ZN0.0000 232200 233400 2246.00 235000 2370.00 2302.00 2394_00 240600 241000 2430.00 MHz
Freq. Reading | Factor Result Limit |Marginf 5o | Ramark
No- | MHz) |@Buvim)| (dB) |(dBuvim)|(dBuvim)| (dB) | == R
1 2400.000( 6504 -9.28 5576 7400 |-18.24| peak
2 2400.000] B2.11 -9.28 42 83 5400 |-1117[ AVG
3 2412.360| 103.18 -9.29 93.89 74.00 | 19.89| peak

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/
http://www.waltek.com.cn/
http://www.waltek.com.cn/

Reference No.: WTS13S0503856E Page 27 of 92

Mode: TX 11b channel 11 Antenna Polarization:Horizontal

1060 dbu¥/m

[t —

limin 2 J—

b [i1

86

TG

b6

56

46

36

2 U S SOt S S S U

16

6.0 H i i i i
2450.0000 245%5.50 2461.00 2466.50 2472.00 247750 2403.00 2480.50 2494.00 2499.50 2505.00 MHz

Freq. Reading | Factor Result Limit  |Margin| no 0| mamank
Noo | (MHz)  |(dBuvim)| (dB) |(dBuVim) |igBuvim)| (@B) | P | B
1 2462.265| 101.63 | -9.28 | 9235 | 74.00 | 18.35| peak
2 2483500 4888 | -9.20 | 3968 | 74.00 |-34.32| peak
3 2483500 3925 | -9.20 | 3005 | 54.00 |-23.95 AVG
Mode: TX 11b channel 11 Antenna Polarization:Vertical
106.0  dbud/m
lamat] - —_—
96
86
TG
i1
56
46
R
16
6.0

2450.0000 2455.50 2461.00 2466.50 2472.00 2477.50 2403.00 2480.50 2494.00 2439.50 2505.00 MHz

No- | (i) |cmevimy| (@3) | @Bovim) |iaBovim)| (@5 | P2 | R
i 2462375| 103.16 | 028 | 6388 | 7400 | 19.83| peak
2 2483500) 4789 | 920 | 3669 | 7400 |-3531| peak
3 2483500) 3825 | 920 | 2905 | 5400 | 2495 AVG
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Mode: TX 11g channel 1

Page 28 of 92

Antenna Polarization:Horizontal

959  dBu¥/m
a7
7
&7
57
47
w i |
; ? B
= E é é ; ;
230.0000 2322.00 2334.00 23M6.00 2350.00 2370.00 2302.00 294,00 2406.00 2418.00 2430.00 MHz
Freq. Reading | Factor Result Limit  \Margin| 5o o | memark
Noo | MHz)  |(Buvim)| (@B) |(dBuVim) |(@Buvim)| (dB) | P | e
1 2400.000( 55.35 -9.28 50.07 7400 |-23.93| peak
2 2400.000( 4821 -9.28 3893 5400 |-15.07| AVG
3 2412.960( 97.85 -9.29 88.56 74.00 | 1456 | peak

Mode: TX 11g channel 1

Antenna Polarization:Vertical

1060 dBuv/m

s

8 i i i

£

o5 !

s | R

% ¢ el

18 ! : !

6.0 : ; : : :

230.0000 2322.00 2334.00 23146.00 Z3508.00 2370.00 2362.00 239400 2406.00 24108.00 2420.00 MHz

Freq. Reading | Factor Result Limit  (Margin| pe | memark

No- | (MHz) |(@Buvim)| (dB) |(dBuVim)|(dBuvim)| (dB) || Fem
1 2400.000| 59.85 -9.28 50.57 74.00 |-23.43| peak
2 2400.000| 4821 -9.28 3893 54.00 [-15.07| AVG
3 2412960 98.34 -9.29 89.05 74.00 | 15.05]| peak
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Mode: TX 11g channel 11

Page 29 of 92

Antenna Polarization:Horizontal

969  dHuv/m
: : =1 f—
a7 I I - ol =
77 i i
67 E
57 ' I
47
w
; : :
&1 ; ; ; ; ;
2450.0000 2455 50 2461.00 246650 247200 247750 24083.00 248050 2494 00 249950 250500 MHz
Freq. Reading [ Factor Result Limit |Margin| no 0| Remark
Noo | (MHz)  |(dBuvim)| (dB) |(dBuVim) |(dBuvim)| (dB) | P | T
1 2463.145| 9647 -9.28 87.19 7400 | 13.19| peak
2 2483 500| 47.70 -9.20 38.50 7400 |-35.50| peak
3 2483.500| 38.65 -9.20 29.45 54.00 |-24.55| AVG

Mode: TX 11g channel 11

Antenna Polarization:Vertical .

96.9  diwW/m

Tormak 1 :

limin2:

a7 - B S
77
&7
57
47 ]
; : :
21 ; ; ; ; ;
24500000 245550  ME1.00 246650 247200 247750 2400.00 248050 249400 249950 250500 MHz
Freq. Reading | Factor Result Limit  \Margin| po oo | Remark
Noo | (MHz) |(Buvim)| (@B) |(dBuvim) |(dBuvim)| (aB) || R
1 2466.445| 97.22 -9.27 87.95 74.00 | 13.95| peak
2 2483.500( 51.47 -9.20 4227 74.00 |-31.73| peak
3 2483500 4032 -9.20 3112 54.00 |-22.88] AVG
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Mode: TX 11n HT 20 channel 1

Antenna Polarization:Horizontal

969  diuV/m
5 5 : fimit: —
77
&7
57 R W
37
. :
31 ; i i ; i
2300000 2322.00 233400 2346.00 2350.00 2370.00 2362.00 2394.00 2406.00 241000 2420.00 MHz
Freq. Reading | Factor Result Limit |Margin Detector | Remark
No- | (MHz) |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (g8) | o= | R
1 2400000 67.28 -9.28 58.00 7400 |-16.00| peak
2 2400.000 554 -9.28 46.13 5400 | -7.87 | AVG
3 2417.880| 9437 929 85.08 7400 | 11.08| peak

Mode: TX 11n HT 20 channel 1

Antenna Polarization:Vertical

969  diu¥/m
a7
77
67
57
47
37 :
; :
21 ; ; ; ; ;
23100000 232200 2300  ZME00 235000 237000 23200 23IN00 240600  2418.00 2430.00 MHz
Freq. Reading | Factor Result Limit |Margin Detector | Remark
Noo | (MHz)  |(Buvim)| (@B) |(dBuvim)|(dBuvim)| (@B) || R
1 2400.000| 67.33 -9.28 58.05 74.00 |-15.95| peak
2 2400.000 5821 -9.28 4893 5400 | -5.07 | AVG
3 2406.960| 9542 -9.29 86.13 7400 | 1213 peak
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Mode: TX 11n HT 20 channel 11 Antenna PoIarization:Hori;ontaI

959  dEw/m

[ormak 1 - —_
limit2: —

87

T7

(T3

a7

A7
37

T
; . .
2450.0000 245550 246100 246650 247200 247750 2403.00 2480850 2494 .00 2409 50 2505.00 MHz

Freq. Reading | Factor Result Limit \Margin| po | Ramark
Noo | (MHz)  |(dBuvim)| (dB) |(dBuvim) |(dBuvim)| (dB) | PSR | T
1 2457370| 9548 | -930 | B6.18 | 74.00 | 12.18| peak
2 2483500| 5600 | -9.20 | 46.80 | 74.00 |-27.20| peak
3 2483500 4821 | -9.20 | 349.01 5400 |-14.99] AVG
Mode: TX 11n HT 20 channel 11 Antenna Polarization:Vertical
964 dbuv Fm
larnat] - —_
87
77
67
57
47
37 I
. I 1 . 1 I
3 ; s ; s ;
24500000 2455 50 2461.00 2466.50 27200 247750 240300 2480 50 2494 00 2439 50 250500 MHz

No- | (ks |iapuviny| @B) | (dBuvim) |(aBuvim)| (dy | 2| e
i 2167520| 9643 | -926 | 8717 | 7400 |1317] peak
2 2483500) 5690 | 920 | 4970 | 7400 |2430] peak
3 2483500] 4924 | 920 | 4004 | 5400 |-13.06] AVG
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Mode: TX 11n HT 40 channel 3 Antenna PoIarization:Hori;ontaI

969 diu/m

a7

I7

&7

57

47

37

T
; . .
230.0000 2324 00 233800 2352.00 236600 2380.00 239400 240000 242200 243600 2450.00 MHz

Freq. Reading | Factor Result Limit |Margin

No- | (MHz) |(dBuvim)| (dB) |(dBuvim) |(dBuvim)| (aB) | D | emek

i 2400.000| 5491 | -928 | 4563 | 74.00 |-2837| peak

2 2400.000| 4452 | -928 | 3524 | 54.00 |-16.76| AVG

3 2432.920] 9202 | -930 | B272 | 74.00 | 8.72 | peak
Mode: TX 11n HT 40 channel 3 Antenna Polarization:Vertical

964 dbuv Sm

87

T7

LTS

57

47

37

. | 1 . | 1

=31

23100000 2324.00 2338.00 2352.00 2366.00 2380.00 2334.00 240000 2422.00 2436.00 2450.00 MHz

No- | (kg |@savim)| @B | @Bavim) |[(@Buvim| (a@5) | P2 | R
i 2400000| 5759 | -928 | 4831 | 7400 |-2569 peak
2 2400000| 4832 | 928 | 3904 | 5400 |-14.96) AVG
3 2416120| 9346 | -930 | 8416 | 7400 | 10.16| peak
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Mode: TX 11n HT 40 channel 9

Antenna Polarization:Horizontal

969  diw/m

87

Ir

larmak1:

o7
57
w
.
., : : :
21 ; ; ; ; ;
2430.0000 243750 244500 2452 50 246000 246750 2475 00 2482 50 249000 2497 50 250500 MHz
Freq. Reading | Factor Result Limit |Margin| ool memark
No- | MHz) |(dBuvim)| (dB) |(dBuVim) |(aBuvim)| (aB) | P | T
1 2459625 5193 -9.28 8265 74.00 8.65 | peak
2483.500( 5287 -9.20 4367 74.00 |-30.33| peak
3 2483.500( 48.00 -9.20 38.80 54.00 |-15.20] AVG

Mode: TX 11n HT 40 channel 9

Antenna PoIarization:Verticall

96.9  diw/m
limit 1 —
87 Sz ]
77
&7
57
47
37
27
17 i
; :
21 ; ; ; ; ;
24300000 243750 244500 245250 246000 246750 247500 240250 249000 249750 2505.00 MHz
Freq. Reading | Factor Result Limit  \Margin| oo | memark
Noo | (MHz)  |iBuvim)| (@B) |(dBuVim) |(dBuvim)| (aB) || R
1 2457.075| 93.88 -9.30 84.58 74.00 | 10.58( peak
2 2483.500| 5591 -9.20 46.71 74.00 |-27.29( peak
3 2483.500| 44.11 -9.20 34.91 54.00 |-19.09( AVG
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Reference No.: WTS13S0503856E

9
Test Requirement:
Test Method:

9.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 100kHz

9.2 Test Result:

Page 34 of 92

6 dB Bandwidth Measurement

FCC CFRA47 Part 15 Section 15.247
KDB 558074 D01 VO3R01

Operation mode Bandwidth (MHz)
Channel 1 Channel 6 Channel 11
TX 11b
10.016 10.068 10.016
Channel 1 Channel 6 Channel 11
TX 11g
16.503 16.503 16.555
Channel 1 Channel 6 Channel 11
TX 11n HT 20
17.717 17.828 17.772
Channel 3 Channel 6 Channel 9
TX 11n HT 40
36.020 36.380 36.170
Test result plot as follows:
Mode: TX 11b channel 1
Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz M1[1] -8.81 dBm
Ref 10.00 dBm SWT 5nms 2.407537000 GHz
M2[1] -1.16 dBm
10k |, s M2 2.414076000 GHz
M pR[1] 1.03 dBj
ax MY abdnlich ,)«Mj "wl’q, JDAlo.omoooooo MHz

o apiDL +7.160 dBryley

- N
-20 dBr:n M M

oanlf A
B

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz

Span 26.0 MHz

Date: 30.MAY.2013 21:36:10
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Mode: TX 11b channel 6

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz M1[1] -8.95 dBm
Ref 10.00 dBm SWT 5ns 2.432485000 GHz
M2[1] -2.15 dBm
1Pk M2 2.435651000 GHz

Max 0 dBm M]fk M D [1])k D1 1.35 dBj}
D1 -8.230 dBmiE s 0+ 068000000 MH2z

b

-10 dBr|1. WJU LJ\L\,\'\A

-20 dBm

-30 dBn}er V\
40 dBr

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz Span 26.0 MHz

Date: 30.MAY.2013 21:37:12

Mode: TX 11b channel 11

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz M1[1] -8.50 dBm
Ref 10.00 dBm SWT 5ms 2.457537000 GHz
M2[1] -0.62 dBm
1Pk | o s DMil] 2.464076010(;2G:;I
Max .
D1 -6.770 dBm ‘MXJJ*WM abecdyl et J“‘J'\Juh 110.016000000 MHz

"0 dBm ¥ N
roash |
sosoh ] Ky
-40 dB||j}{ v\
e U

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz Span 26.0 MHz

Date: 30.MAY.2013 21:38:00
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Mode: TX 11g channel 1

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz M1[1] -27.96 dBm
Ref 10.00 dBm SWT 5ns 2.403749000 GHz
M2[1] -20.34 dBm
1Pk 2.405772000 GHz
0 dBn
Max ' D1[1] 0.57 dsj
16.503000000 MHz
-10 dBm
| M2
-20 dBm X

I RO g A hd“E’;l‘ ’thnfw.hﬂmnﬁkm‘ lnﬁJuLmﬂ JJUUMJLMM%
-30 dBm——

-40 dB.|.. J "\M
M nm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 26.0 MHz

Date: 30.MAY.2013 21:20:46

Mode: TX 11g channel 6

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz M1[1] -27.36 dBm
Ref 10.00 dBm SWT 5ns 2.428749000 GHz
M2[1] -20.70 dBm|
1Pk 2.441982000 GHz
0 dBm
Max D1[1] 1.41 dBj
16.503000000 MHz
-10 dBm
| MP
-20 dBm
_M’]‘ﬂ-”-n""”ﬂﬂfbﬁp'ﬂ/wﬁwu[\u«ﬂn nwwwww
D1 -7%.700 dBm 1 L
-30 dBr|n )/‘ L\
-40 dBm ]h‘\,\'uv
M sy
|||| v
-60 dB||||
-70 dBr|n
-80 dBr‘n
CF 2.437 GHz Span 26.0 MHz

Date: 30.MAY.2013 21:19:44
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Mode: TX 11g channel 11

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] -1.56 dB
Ref 10.00 dBm SWT 5ms 16.555000000 MHz
M1[1] -26.94 dBm
1Pk 2.453749000 GHz
Max | @ 9Bm M2[1] -20.56 dBm
2.467034000 GHz
-10 dBm
| Mp
-20 dBm

L T R AT T R

560 dBm
-30 dBr|n /'

;;;W
m

Mo,
| A
-60 dB||||
-70 dBr|n
-80 dBr‘n
CF 2.462 GHz Span 26.0 MHz
Date: 30.MAY.2013 21:16:38
Mode: TX 11n HT 20 channel 1
Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz M1[1] -17.48 dBm
Ref 10.00 dBm SWT 5ms 2.403114000 GHz
M2[1] -10.88 dBm|
1Pk 2.416974000 GHz
0 dBm
Max D1[1] 1.09 dBj
M2 17.717000000 MHz
-10 dBm -
s Mgt odigg b g sl 1
LLL w ‘P
20 dBr|n J w \I
-30 dBr|n / \1“\%
-40 dB k
Kﬁ(ggf M
-60 dB.|..
-70 dBr|r.
-80 dBr‘n
CF 2.412 GHz Span 28.0 MHz

Date: 30.MAY.Z2013 20:30:27
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Reference No.: WTS13S0503856E

1Pk
Max

Page 38 of 92

Mode: TX 11n HT 20 channel 6

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz M1[1] -17.82 dBm
Ref 10.00 dBm SWT 5ns 2.428114000 GHz
M2[1] -10.71 dBm|
2.438285000 GHz
0 dBm D1[1] -0.60 dBj
IVI'Z 17.828000000 MHz
-10 dBm |
or A Il gl ol
20 dBr|n J -[l
)

-30 dBr|r/
40 dB

b,

W

M,

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 28.0 MHz

Date:

®

1Pk
Max

30.MAY.2013

20:25:2¢6

Mode: TX 11n HT 20 channel 11

Offs 0.50 dB RBW 100 kHz

Att 30 dB VBW 100 kHz D1[1] -0.83 dB
Ref 10.00 dBm SWT 5ms 17.772000000 MHz
M1[1] -16.85 dBm
2.453170000 GHz
0 dBm M2[1] -10.11 dBm
10 dB M'Z 2.464515000 GHz

- m M X | 1

T iy

-20 dBm J
-30 dBm

\

i

o)

M,

-40 dB|

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Span 28.0 MHz

Date

Waltek Services (Shenzhen)
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Reference No.: WTS13S0503856E

1Pk
Max
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Mode: TX 11n HT 40 channel 3

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz M1[1] -21.18 dBm
Ref 10.00 dBm SWT 10ms 2.404070000 GHz
M2[1] -13.92 dBm
2.425710000 GHz
0 dBm D1[1] 0.75 ds|
36.020000000 MHz
-10 dBr|n M2
UIERN |M},\ MM!“J” i A
—2-9—d-Br|wD1 -19¥920 dBm MJ‘N Jz' 'dél
-30 dBr|n f \
-40 dBm
ool J/ \ i
W| W~ TV Mt
-60 dB||||
-70 dBr|n
-80 dBm

CF 2.422 GHz

Span 60.0 MHz

Date: 30.MAY.2013 19:59:40
Mode: TX 11n HT 40 channel 7
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz M1[1] -21.26 dBm
Ref 10.00 dBm SWT 10ms 2.418830000 GHz
M2[1] -14.19 dBm
1Pk 2.440710000 GHz
Max | © 4Bm D1[1] 0.96 dB
36.380000000 MHz
-10 dBr|T‘. s 4
M Ll 1 “I“l
—26-dBrD1 -20M190 dBmLMMM‘{MUMH M ',3-
-30 dBr|r.
-40 dBm 'H‘
Ml‘lv“{f \\«.u\.i'lu.
T U Vh| L
-60 dBm
-70 dBm
-80 dBr‘ﬂ
CF 2.437 GHz Span 60.0 MHz
Date: 30.MAY.2013 23:39:49
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Reference No.: WTS13S0503856E

Mode: TX 11n HT 40 channel 9

Page 40 of 92

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz M1[1] -21.28 dBm
Ref 10.00 dBm SWT 10ms 2.434040000 GHz
M2[1] -13.52 dBm
1Pk 2.457030000 GHz
0 dBn
Max ' D1[1] 1.56 dBj
36.170000000 MHz
-10 dBr|r. o
M1 (AN 1
ﬁe—d-B-TDl -199520 dBm Mﬂ&
-30 dBr|n j \
-40 dBm
el Y
| [ T [t
-60 dB||||
-70 dBr|n
-80 dBr‘n
CF 2.452 GHz Span 60.0 MHz
Date: 30.MAY.2013 20:00:41
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10 Maximum Peak Output Power
Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: KDB 558074 D01 VO3R01
10.1 Test Procedure:
KDB 558074 D01 v03r01 section 9.1.2.
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.
2. Set the spectrum analyzer: RBW = 1MHz. VBW = 3 MHz. Sweep = auto; Detector Function = Peak,
Set the span to fully encompass the DTS bandwidth.
3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max
value.
10.2 Test Result
Test mode :TX 11b
10 Maximum Peak Output Power (dBm)
2412MHz 2437MHz 2462MHz
9.04 8.19 8.74
Limit
1W/30dBm
Test mode :TX 11g
10 Maximum Peak Output Power (dBm)
2412MHz 2437MHz 2462MHz
7.82 8.94 9.85
Limit
1W/30dBm
Test mode :TX 11n HT 20
10 Maximum Peak Output Power (dBm)
2412MHz 2437MHz 2462MHz
7.45 8.59 9.50
Limit
1W/30dBm
Test mode :TX 11n HT 40
10 Maximum Peak Output Power (dBm)
2422MHz 2437MHz 2452MHz
7.28 7.97 8.54
Limit

1wW/30dBm

Waltek Services (Shenzhen) Co.,Ltd.
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Reference No.: WTS13S

Test mode :TX 11b

0503856E

Offs 0.50 dB
Att 50 dB
Ref 20.00 dBm

Page 42 of 92

RBW 1 MHz
VBW 3 MHz
SWT 100ms

M1[1]

1.87 dBm
2.412032000 GHz

1Pk
Max

10 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 16.0 MHz

Tx Channel

Standard:

NONE

Bandwidth

10.016 MHz | Power

9.04 dBm

Date:

1Pk
Max

20.JUN.2013

Offs 0.50 dB
Att 40 dB
Ref 20.00 dBm

23:54:24

RBW 1 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

0.23 dBm
2.438182000 GHz

10 dBm

OdBm‘

-10 ]

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 16.0 MHz

Tx Channel

Standard: NONE

Bandwidth

10.068 MHz | Power

8.19 dBm

Date:

21.JUN.2013

Waltek Services (Shenzhen) Co.,Ltd.
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Reference No.: WTS13S0503856E
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Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz M1[1] 1.00 dBm
Ref 20.00 dBm SWT 2.5ms 2.463341000 GHz
1Pk | 10 dBm
Max M1
Y.
0 dBm
‘ _ﬂ .»..,.,.__‘._H
-10, &B1% ——
|
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz Span 16.0 MHz
Tx Channel Standard: NONE
Bandwidth 10.016 MHz | Power 8.74 dBm
Date: 21.JUN.2013 19:13:36
Test mode :TX 11g
Offs 0.50 dB RBW 1 MHz
Att 50 dB VBW 3 MHz M1[1] -2.89 dBm
Ref 20.00 dBm SWT 100ms 2.417090000 GHz

1Pk |10 dBm
Max

OdBm‘

-10 dBm—4

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 25.0 MHz

Tx Channel

Standard: NONE

Bandwidth

16.503 MHz | Power

7.82 dBm

Date: 21.JUN.2013

Waltek Services (Shenzhen) Co.,Ltd.
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Offs 0.50 dB RBW 1 MHz
Att 50 dB VBW 3 MHz M1[1] -1.61 dBm
Ref 20.00 dBm SWT 100ns 2.442439000 GHz
1PK | 10 dBm
Max s M1
-10 dBm—4 \*\
-30 dBm \\\
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz Span 25.0 MHz
Tx Channel Standard: NONE
Bandwidth 16.503 MHz | Power 8.94 dBm
Date: 21.JUN.2013 00:25:51
Offs 0.50 dB RBW 1 MHz
Att 50 dB VBW 3 MHz M1[1] -0.84 dBm
Ref 20.00 dBm SWT 100ms 2.456910000 GHz
1Pk | 10 dBm
Max mh
0 dBm /,ﬁ_#f“!“‘mw”%w-~Aﬁqmwa—MWEMguf"“\-_aﬂ
-10 dBm i \‘\
-2 Br|n
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz Span 25.0 MHz
Tx Channel Standard: NONE
Bandwidth 16.555 MHz | Power 9.85 dBm

Date: 21.JUN.2013
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Reference No.: WTS13S0503856E

Test mode :TX 11n HT 20

Page 45 of 92

Offs 0.50 dB RBW 1 MHz

Att 50 dB VBW 3 MHz M1[1] -3.59 dBm

Ref 20.00 dBm SWT 100ms 2.407311000 GHz
1Pk |10 dBm
Max

0 dBm M1

‘ /ﬂ,ﬁfnwﬂm/!ﬁwh»m_ﬁﬂuwwwwa_ﬁ_,d----h,a———\\
-10 dBm

<

-20 dB

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 27.0 MHz

Tx Channel Standard: NONE

Bandwidth 17.717 MHz | Power 7.45 dBm
Date: 21.JUN.2013 00:28:32

Offs 0.50 dB RBW 1 MHz

Att 50 dB VBW 3 MHz M1[1] -2.60 dBm

Ref 20.00 dBm SWT 100ms 2.432365000 GHz
1PK |10 dBm
Max ‘

M1

0 dBm

-10 dBi‘./{/ \\

-20 dBm \\

= dBIII “\-«

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 27.0 MHz

Tx Channel Standard: NONE

Bandwidth 17.828 MHz | Power 8.59 dBm
Date: 21.JUN.2013 00:29:25
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Offs 0.50 dB RBW 1 MHz
Att 50 dB VBW 3 MHz M1[1] -1.53 dBm
Ref 20.00 dBm SWT 100ms 2.457527000 GHz
1Pk |10 dBm
Max M1

OdBm‘

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 27.0 MHz

Tx Channel

Standard: NONE

Bandwidth 17.772 MHz | Power 9.50 dBm
Date: 21.JUN.2013 00:30:17
Test mode :TX 11n HT 40
Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz M1[1] -5.94 dBm
Ref 20.00 dBm SWT 2.5ns 2.432540000 GHz
1PK | 10 dBm
Max
0 dBm‘ i
10 dBm s e WWW
-20 dBmff \‘\
LB Guel B! Hoherered
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.422 GHz Span 55.0 MHz
Tx Channel Standard: NONE
Bandwidth 36.020 MHz | Power 7.28 dBm

Date: 21.JUN.2013 19:21:35
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Reference No.: WTS13S0503856E

Offs 0.50 dB
Att 50 dB
Ref 20.00 dBm

Page 47 of 92

RBW 1 MHz
VBW 3 MHz
SWT 100ms

M1[1]

-5.14 dBm
2.443040000 GHz

1Pk

10 dBm
Max

OdBm‘

=
He

-10 dBm

-20 dBm

-30 dBm/
|

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 55.0 MHz

Tx Channel

Standard: NONE

Bandwidth

36.380 MHz | Power

7.97 dBm

Date: 21.JUN.2013

Offs 0.50 dB
Att 50 dB
Ref 20.00 dBm

00:18:43

RBW 1 MHz
VBW 3 MHz
SWT 100nms

M1[1]

-4.60 dBm
2.457930000 GHz

1Pk |10 dBm

Max

OdBm‘

-10 dBm

-20 dBm

-30 dBm
‘a&@/t‘ﬂ‘g%/

-50 dBm

-60 dBm

-70 dBm

CF 2.452 GHz

Span 55.0 MHz

Tx Channel

Standard: NONE

Bandwidth

36.170 MHz | Power

8.54 dBm

Date: 21.JUN.2013
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11 Power Spectral density
Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: KDB 558074 D01 VO3R01
11.1 Test Procedure:
KDB 558074 D01 VO3R01
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.
2. Set the spectrum analyzer: RBW = 3kHz. VBW = 10kHz , Span = 1.5 times the DTS channel
bandwidth(6 dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.
3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section
Submit this plot.
11.2 Test Result:
Test mode :TX 11b
10 Maximum Peak Output Power (dBm per 3kHz)
2412MHz 2437MHz 2462MHz
-17.61 -17.34 -17.27
Limit
8dBm per 3kHz
Test mode :TX 11g
10 Maximum Peak Output Power (dBm per 3kHz)
2412MHz 2437MHz 2462MHz
-25.98 -25.63 -25.69
Limit
8dBm per 3kHz
Test mode :TX 11n HT 20
10 Maximum Peak Output Power (dBm per 3kHz)
2412MHz 2437MHz 2462MHz
-24.36 -23.91 -24.81
Limit
8dBm per 3kHz
Test mode :TX 11n HT 40
10 Maximum Peak Output Power (dBm per 3kHz)
2422MHz 2437MHz 2452MHz
-28.75 -26.60 -25.25
Limit

8dBm per 3kHz
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Reference No.: WTS13S0503856E

Test mode :TX 11b

1Pk
Max

Offs 2.50 dB
Att 20 dB
Ref 0.00 dBm

Page 49 of 92

RBW 3 kHz
VBW 10 kHz
SWT 1.55s

M1[1]

2.41

-17.61 dBm
2950000 GHz

E3)
=i

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 2.412 GHz

Spa

n 14.0 MHz

1Pk
Max

Offs 2.50 dB
Att 20dB
Ref 0.00 dBm

RBW 3 kHz
VBW 10 kHz
SWT 1.558

M1[1]

-17.34 dBm

2.437950000 GHz

-10 dBm

-20 dBm

M1
I LYl

e U

Rk,

by

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 2.437 GHz

Spa

n 14.0 MHz
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Offs 2.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz
Ref 0.00 dBm SWT 1.55s

M1[1]

-17.27 dBm
2.462950000 GHz

1Pk ‘

Max

M1

T

e T

-40 dBm

o

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 2.462 GHz

Span 14.0 MHz

Test mode :TX 11g

Offs 2.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -25.98 dBm
Ref 0.00 dBm SWT 1.75s 2.418259000 GHz
1Pk ‘
Max 10 dBm
-20 dBr|n M
NPT L Y NS A B dodd Ly b A |luTl ]
I T J*W AR i oA
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
-90 dBm

CF 2.412 GHz

Span 16.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/
http://www.waltek.com.cn/
http://www.waltek.com.cn/

Reference No.: WTS13S0503856E Page 51 of 92
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Test mode :TX 11n HT 20

Offs 0.50 dB
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Ref 0.00 dBm
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1Pk
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Offs 0.50 dB
Att 30 dB
Ref 0.00 dBm
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12 Emissions from out of band

Test Requirement: FCC CFRA47 Part 15 Section 15.247(d)
Test Method: KDB558074 D01 v03r01
Test Limit: Emissions produced by the device outside the authorized frequency

band shall be at least 20 dB below that in the 100 kHz bandwidth
within the band that contains the fundamental.
Test Mode: Test in fixing operating frequency at lower, middle, upper channel.

12.1 Test Procedure:

KDB 558074 D01 VO3R01

The maximum peak conducted output power procedure was used to demonstrate compliance to
15.247(b)(3) requirements, then the peak output power 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. This measurement was performed over a frequency range that
spans from the lowest frequency generated in the device up to and including the tenth harmonic of the
highest fundamental frequency.

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

2. Set to span from the lowest frequency generated in the device up to and including the tenth
harmonic of the highest fundamental frequency

3. For below 1GHz,Set RBW = 100kHz and VBW = 300kHz.Sweep =auto. For abovelGHz,Set RBW
= 1MHz and VBW = 1MHz.Sweep =auto.

4. mark the worst point and record.

12.2 Test Result:

Remark:For emissions below 30MHz,no emission higher than background level,so the data does not
show in the report.

Test mode :TX 11b Lower channel

s e R_T_ peak Search
Mkrl 56.2 MHz
Ref20 dBm Atten 30 dB -40.75 dBm
Meas Tools *
Next Peak
Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search
HENE .
Start 30 MHz Stop 1 GHz 1 of 2

#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms (1001 pts)

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/
http://www.waltek.com.cn/
http://www.waltek.com.cn/

Reference No.: WTS13S0503856E
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- Agilent
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. e
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13 Emissions from the restricted bands

Test Requirement: FCC CFRA47 Part 15 Section 15.247(d)
Test Method: KDB558074 D01 v03r01
Test Limit: 15.205&15.209

Converting the above equation to the logarithmic equivalent yields:
EIRP = E + 20log(d) — 104.8,for example:E=74dBuV/m(PK),then the
caculated EIRP is -21.26dBm(PK).If E=54dBuV/m(AV),then the
caculated EIRP is -41.26dBm(AV). This relationship can be used to
determine correspondent field strength levels from EIRP levels
measured at the distances specified in §15.209(a).

Test Mode: Test in fixing operating frequency at lower, middle, upper channel.

13.1 Test Procedure:
KDB 558074 D01 VO3R01

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

2. Set to span from the lowest frequency generated in the device up to and including the tenth
harmonic of the highest fundamental frequency

3. Set RBW = 100kHz and VBW = 300kHz.Sweep =auto.

4. mark the worst point and record.

13.2 Test Result:

Test mode : TX 11b Lower channel

Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 1 MHz M1[1] -31.27 dBm
Ref 10.00 dBm SWT 2.5ms 2.400030000 GHz

1Pk 14 4Bm %
Max /
-10 dBm /

|-20.dBiny 51 360 dB

-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 2.31 GHz Stop 2.412 GHz

Date: 30.MAY.2013 21:48:30

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/
http://www.waltek.com.cn/
http://www.waltek.com.cn/

Reference No.: WTS13S0503856E

Offs 0.50 dB
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Ref -10.00 dBm
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1Av
Max

Offs 0.50 dB
Att 10dB
Ref -10.00 dBm
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Test mode : TX 11n HT20 Lower channel
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1Av
Max

Offs 0.50 dB
Att 10dB
Ref -10.00 dBm
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RBW 1 MHz
VBW 1 MHz
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Test mode : TX 11n HT20 Upper channel
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Offs 0.50 dB RBW 1 MHz
Att 10dB VBW 1 MHz M1[1] -57.33 dBm

Ref -10.00 dBm SWT 2.5ms 2.478350000 GHz
e ]

1Av

-20 dBm
Max i \\

|=40.dBiry) 49 560 dB

-60 dB|||| WL*M ) ] .y J -

-70 dBm

-80 dBm

-90 dBm
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Date: 30.MAY.2013 20:43:51

Test mode : TX 11n HT40 Lower channel

Offs 0.50 dB RBW 1 MHz

Att 30 dB VBW 1 MHz M1[1] -30.56 dBm

Ref 10.00 dBm SWT 2.5ms 2.401740000 GHz
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1Av
Max

Offs 0.50 dB
Att 10dB

Ref -10.00 dBm
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Test mode : TX 11n TH40 Upper channel
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Offs 0.50 dB
Att 10dB
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RBW 1 MHz
VBW 1 MHz
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14 Antenna Requirement

According to the FCC Part 15 Paragraph 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.This

product has a internal permanent antenna, fulfill the requirement of this section.
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15 RF Exposure

Test Requirement:
Test Method
Test Mode:

15.1 Requiments:

Page 78 of 92

FCC Part 1.1307
KDB 447498 D01 General RF Exposure Guidance v05
The EUT work in test mode(Tx).

1) The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances

<50 mm are determined by:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] « [
f(GHz)] =<3.0 for 1-g SAR and <7.5 for 10-g extremity SAR where

1. f(GHz) is the RF channel transmit frequency in GHz

2. Power and distance are rounded to the nearest mW and mm before calculation

3. Theresultis rounded to one decimal place for comparison

The test exclusions are applicable only when the minimum test separation distance is <50 mm and for

transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is

<5 mm, a distance of 5 mm is applied to determine SAR test exclusion.

15.2 Test Result

Minimum test

Conducted | SCUrce-based time- Tune-up | Separation distance SAR Test
Modulation Peak azg;%%i?ergiﬂgzin tolerance required for the Exclusion
power(mWw) power(mw) (mw) exposur(e co)ndltlons Thresholds(mW)
mm

802.11b 8.017 8.017 +0.05 5 10
802.11g 9.661 9.661 +0.05 5 10
802.11n HT 20| 8.913 8.913 +0.05 5 10
7.145 7.145 +0.05 5 10

802.11n HT 40

Remark:Duty factor is 100%.

Calculation formula: Source-based time-averaged maximum conducted output power(mW) =Conducted peak

power(mW)*Duty factor
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16 Photographs — Test Setup
16.1 Conducted Emission

16.2 Radiated Emission

Test frequency below 30MHz
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Test frequency from 30MHz to 1GHz

Test frequency above 1GHz
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17 Photographs - Constructional Details
17.1 EUT - External View

Model No.: KCO076-22 (test sample)
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Model No.: KC076-03
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17.2 EUT =Internal View
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17.3 Adapter- External View
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==End of test report==
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