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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
4.1 General Description of

Product Name
Model No.

Model Difference

Operation Frequency
Antenna Gain

Type of modulation

Note

4.2 Details of E.U.T.

Technical Data

E.U.T.

: PowerSync Cart 20 or 40 for iPad and iPad mini

: HE405LL/A, HE407LL/A

: HE405LL/A with two modules, two modules are exactly the
same(Including circuit schematics, PCB and appearance), the
HE407LL/A with a module. Model HE405LL/A internal module and
HE407LL/A internal module exactly the same. The model
HE405LL/A is testing sample.

1 2412MHz ~ 2462MHz
: 5dBi

. IEEE 802.11b (CCK/QPSK/BPSK.
IEEE 802.11g (BPSK/QPSK/16QAM/64QAM)
IEEE 802.11n (BPSK/QPSK/16QAM/64QAM)

. All the modulation modes were tested, all the test data deeply
conform to the rules and the data of the worst mode are
recorded in the following pages.

: Input:125 VAC, 8A (Max), 60Hz for HE405LL/A

Input:125 VAC, 5A (Max), 60Hz for HE407LL/A
Output: 5V,2.4A for each devices(HE405LL/A and HE407LL/A)

4.3 Test Mode

Table 1 Tests Carried Out Under FCC part 15.247

Test Items Test Mode Data Rate Channel | TX/RX
802.11b 11 Mbps 1/6/11 X
Maximum Peak Output Power 802.11g 54 Mbps 1/6/11 TX
802.11n HT20 72 Mbps 1/6/11 X
802.11b 11 Mbps 1/6/11 X
Power Spectral Density 802.11¢g 54 Mbps 1/6/11 TX
802.11n HT20 72 Mbps 1/6/11 X
802.11b 11 Mbps 1/11 X
6 dB Bandwidth 802.11g 54 Mbps 1/11 X
802.11n HT20 72 Mbps 1/11 X
802.11b 11 Mbps 1/6/11 X
Band Emissions 802.11g 54 Mbps 1/6/11 TX
802.11n HT20 72 Mbps 1/6/11 X
802.11b 11 Mbps 1/6/11 X
Transmitter Spurious Emissions 802.11¢g 54 Mbps 1/6/11 TX
802.11n HT20 72 Mbps 1/6/11 X

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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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 Mode
Radiation Emission, 30MHz ~ 1GHz Wifi transmitting
Conduction Emission, 0.15MHz to 30MHz Wifi linking

4.4 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.

45 Test Location

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

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5 Equipment Used during Test
5.1 Equipments List
Conducted Emissions
Last Calibration
ltem |Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. |EMI Test Receiver R&S ESCI 100947 Sep.21,2012 | Sep.20,2013
2. |LISN R&S ENV216 101215 Sep.21,2012  [Sep.20,2013
3. |cable Top TYPE16(3.5M) |- Sep.21,2012  [Sep.20,2013
3m Semi-anechoic Chamber for Radiation Emissions
Last Calibration
Item |Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. |[EMC Analyzer Agilent E7405A MY45114943 [Sep.21,2012  [Sep.20,2013
2. Active Loop Antenna  |Beijing Dazhi ZN30900A - Sep.21,2012  |Sep.20,2013
3. X::'t‘;?]fgoadba”d SCHWARZBECK |VULB9163  |336 Sep.21,2012  |Sep.20,2013
4, i;‘::gaga”d Horn SCHWARZBECK |BBHA 9120D |667 Sep.21,2012  [Sep.20,2013
5, i;‘::gaga”d Horn SCHWARZBECK |BBHA 9170  [399 Sep.21,2012  [Sep.20,2013
Broadband COMPLIANCE
6. Preamplifier DIRECTION PAP-1G18 2004 Sep.21,2012 |Sep.20,2013
7. |Broadband SCHWARZBECK |BBV 9718 9718-148  |Sep.21,2012 [Sep.20,2013
Preamplifier
8. |Cable Top EW02014-7 |- Sep.21,2012  [Sep.20,2013
9. |cCable Top TYPE16(13M) |- Sep.21,2012  [Sep.20,2013
10. |DC POWER SUPPLY |LWDQGS PS-303D Sep.21,2012  [Sep.20,2013
11. |Humidity Chamber GTH-225-40-1P  [IAA061213 Sep.21,2012  [Sep.20,2013
ROHDE &
12. |Spectrum Analyzer SCHWAR?Z FSL6 100959 (Sep.21,2012 ([Sep.20,2013
5.2 Measurement Uncertainty

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

RF Power Density +2.2dB

Radiated Spurious Emissions test

+5.03 dB (30M~1000MHz)

+ 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.
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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: 50 % RH
Atmospheric Pressure: 1011 mbar

EUT Operation:
The pre-test was performed in wifi transmission mode, and 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.

. Receiver |— PC System

0.8m
0.1m wood table ‘""““*-).
:‘ LISN %l

:50Q Terminator

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.

Live line:

800 dbu¥
B Limit: —_—
! ' ' ' b ' v AVG: —

&0

1 I St

40 oo

- |
peak
30 :- \\IJTJ(]IL “‘J.._"lj' 0 . E
i .J ) wl‘MM” T? {,1 flave
20 --‘;;:_\--ij---u---ft."-----"-’# - M”Wr‘* L‘Mﬂf* '-M
". : b bl : :
LT J NS RO HFSNS S OUN U S T O S S U S 0 S N
o0 : ; [ Lo ; : : P :
0150 0.8 5 300 MHz
Freq. Reading | Factor | Result | Limit |Margin
Noo | (MHz) | (@Buv) | (dB) | (dBuv) | dBuv |(am) |°TE| e
1 0.2179| 33.10 5.85 4255 | 62.89 |-19.54| QP
2 0.2179| 2867 9.85 3852 5289 |-1437| AVG
3 03220 3278 9.88 42 65 5965 |-1699( QP
4 0.3220| 28.15 5.68 38.03 | 4965 |-11.62] AVG
5 0.6460| 3142 5.94 4136 | 56.00 |-1464| QP
6 0.6460| 27.71 9.94 3765 4600 | -8.35 | AVG
T 1.5100] 31.10 10.00 41.10 56.00 | -1480( QP
8 1.5100( 25.11 10.00 3511 | 46.00 | -10.89 AVG
9 5.9016| 2419 1049 | 3468 | 60.00|-25.32| QP
10 99016 15.83 10.49 26.32 50.00 | -23.68| AVG
11 29.7455( 23.92 1227 | 3619 | 60.00 |-23.81| QP
12 29.7455( 13.44 1227 | 2571 | 50.00 |-24.29] AVG

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

Page 10 of 83

g0 4BV
H H H H H H H . Limit: —_—
P P P AVG: f—
L e T T It SRR
o0 S e 5
e : |
T S B S S B SNBSS S OO
5 S : ' : | 5
5 R 9 ; ; :
R R S S o B 1 T TV per{poak
i ol Mo 1 ' 1 ' i . i
30 : - _
W L A A
| Pyt Hoh r| J i, .4 '| ﬂt
20 ----;--J_..»L;*" O IAR | IR l{' M 11!1! ‘MM ‘4“[‘1
&'IJ'JJ ! ' ' . : HI
00 RN B
0150 0.5 5 30.0  MHz
Freq. Reading | Factor | Result | Limit (Margin| .., R
No- | MHz) | (@Buv) | (dB) | (dBuV) | dBuv |(gB) | TN | T
1 0.2162| 2403 9.84 33.87 6296 |-29.09) QP
2 0.2162) 1934 9.84 2918 5296 |-2378] AVG
3 0.3266| 27.00 9.88 36.88 5954 |-2265] QP
4 0.3266| 2344 9.88 33.32 4954 |1-16.22| AVG
5 0.4304| 2759 9.91 37.50 5724|1974 QP
6 04304 2562 9.91 3553 A7 24 | -11.71 AVG
T 0.6460| 2952 9.94 3945 56.00 | -16.54| QP
8 0.6460| 27.60 9.94 37.54 4600 | -346 | AVG
9 11855 2917 10.00 3917 56.00 | -16.83] QP
10 1.1855| 26.18 10.00 36.18 46.00 | -9.82 | AVG
11 18.6459( 2521 11.12 36.33 60.00 | -2367| QP
12 18.6459( 1535 11.12 26.47 5000 | -23.53] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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7.1

Radiated Emissions

Test Requirement:

Test Method:

Page 11 of 83

FCC CFRA47 Part 15 Section 15.209
& 15.247
ANSI C63.4:2003

Test Result: PASS
Measurement Distance: 3m
Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uV/m Distance uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log?*°F*H2) 4 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log®4000FkH2) 4 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log"'%”
88 ~ 216 150 3 150 20log™”
216 ~ 960 200 3 200 20l0g®*”
Above 960 500 3 500 20l0g®*”
Test mode: see section 4.4
EUT Operation :
Operating Environment:
Temperature: 255°C
Humidity: 51 % RH

Atmospheric Pressure:1009 mbar

EUT Operation:
The test was performed in Wifi transmission mode, and the data is show in the report.

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

0.1m
Turn Table

“ pectrum AMP ombining
System Analyzer Network
The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

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

0.1m
Turn Table

em 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 1 to 4 m
Turn Table From 0<to 360<

0.1m
Turn Table Absorbers
B yVVVN
1 1
R —

ANa e Network

7.3 Spectrum Analyzer Setup

According to FCC Partl5 Rules, the system was tested from 9kHz to 25000MHz.

Below 30MHz
Sweep SPeEd .....ccvveeieeeeeiie e Auto
IF Bandwidth.........cccccoviiiiiiiie e, 10KHz
Video Bandwidth.................cccooe, 10KHz
Resolution Bandwidth............ccccoeeviiieennne, 10KHz
30MHz ~ 1GHz
Sweep Speed ......uviiiiiiiiie e Auto
IF Bandwidth...........cccovviiiiiiiiiiiiieeeeieieeveias 120 KHz
Video Bandwidth.........cccccoveiiiiiiiniiiiiieees 100KHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode .........cc.ccceeneeneee Normal
Resolution Bandwidth...........cccooceeeiiiiennnne 100KHz
Above 1GHz
Sweep Speed .......uviiiiiieiie e Auto
IF Bandwidth...........cccovviiiiiiiiiiiieeieeieieeeiens 120 KHz
Video Bandwidth...........cccovveiiiineiiiiineee 3MHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode .........c.cccceennneee Normal
Resolution Bandwidth............ccccoeeeiiiiienens 1MHz

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

8. A 2.4GHz high —pass filter is used druing radiated emissions above 1GHz measurement.

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
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7.6 Summary of Test Results

Test Frequency : Below 30MHz

The measurements were more than 20 dB below the limit and not reported.

Test Frequency : 30MHz ~ 1000MHz
Remark: The pre-test was performed at TX 11b, TX 11g and TX 11n HT20 mode, and the worst is TX

11b mode, so the data shown is that mode’s only.
Test Channel: 2412MHz

Antenna polarization: Vertical

600 dHuY/m

w |

= B B .

20

T T O S O A R (O FAUU U A S A

0.0 i i i i i i
30,000 40 50 60 7O 80 00 400 200 600 400 1000.0 MHz

Freq. Reading | Factor Result Limit |Margin| po | memark
No- | MHz)  |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (@B) | == | e

2028745 1268 14.54 27.20 4350 (-16.20] QP

2594433 1273 15.74 2847 46.00 [-17.53] QP

324.8643| 1080 18.23 29.03 46.00 |[-16.97] QP

3752019 9483 19.58 29.41 46.00 [-16.59] QP

Hha.07e7| bah 2310 28.95 46.00 [-17.05] QP

s Jl I g R 0 RS I R

938.7127| -0.08 31.39 3.3 46.00 (-1489] QP
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Reference No.: WTS13S0806678E

Antenna polarization:

Horizontal
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600 dHuY/m

50

an L]

B T S S S S N W USSR N SUNUR | P

20

10
0.0 : : : : —
0000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz

No- (Eﬁ&j {Egﬁﬂ';:f} F[Zg;?r (d%ii:lrtn} (dElequlrtm} w’:irég]:n petector ] Reman
1 1891074 14.37 13.60 2797 4350 |-1553] QP
2 33296534 1134 1879 30.13 46.00 |-1587| QP
3 4169108 11.24 20.46 31.70 46.00 |-14.30 QP
4 4900450 6.82 2524 32.06 46.00 |-1394| QP
5 £93.9101 6.79 2580 32.59 46.00 |-1341| QP
=) 9321403 1.87 3136 33.23 46.00 |-1277| QP
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Reference No.: WTS13S0806678E

Test Channel: 2437MHz

Antenna polarization: Vertical
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GO0 dBuV/m
' ! ' ! lamit 1 : —_—
: : : : M angin: —
. TS T [

S I AR SR AU SO S U S U UL SN S U N

»
;
J0.000 40 50 60 {0 90 300 400 500 600 J00 7000.0 MHz
Freq. Reading | Factor Result Limit  |Margin Detector | Remark
No. (MHz) (dBuV/m)| (dB} |(dBuV/m) [(dBuV/m)| (dB) = ="
1 117.2686( 1346 12.29 2575 4350 |-17.75) QP
2 2576265 14.01 15.61 29.62 46.00 |-16.38) QP
3 3329534 1044 18.79 29.23 46.00 |-16.77 QP
4 4987302 7.1 22594 30.65 46.00 |-15.35] QP
5 609.3174| L.57 2551 31.08 46.00 |-14.92|) QP
& B47.7762| 2.88 29.13 32 46.00 |-13.99) QP
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Reference No.: WTS13S0806678E

Antenna polarization: Horizontal
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600 dBuY/m

50

11 B T S P A S I L e A S U R N A N

1 L O OO NS S SO S S

20

ST T S O O U U AU S SR SO S

[ — R
i

J0.000 40

50 &0 70 @0

400 200 GO0 400 10000 MHz

Mo.

Freq.
(MHz)

Reading
{dBuv/m)

Factor
(dB)

Result
(dBuV/m)

Limit
(dBuVim)

Margin
(dB)

Detector

Femark

196.5595

11.50

14.55

26.05

43.50

-17.45

Qp

255.4433

11.88

15.74

2762

46.00

-18.38

Qp

402 5167

9.44

2041

29.85

46.00

-16.15

Qp

573.9682

7.87

2329

31.16

46.00

-14.84

Qp

T84.7128

3.19

28.61

31.80

46.00

-14.20

Qp

sl I g P 0 QS I S

915.9076

1.48

31.00

3248

46.00

-13.52

QP
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Reference No.: WTS13S0806678E

Test Channel: 2462MHz

Antenna polarization: Vertical
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600 dBuV/m
E E E limit —
' ' ' M angin: JE—
. [
i i L2 o3l a P
L E
3
0.0 : ; : ; .
30000 40 50 GO0 /0 €0 300 400 500 GO0 70D 1000.0 MHz
Freq. Reading | Factor Result Limit  |Margin| no | Remark
No- | MHz)  |@Buvim)| (d9B) |(dBuVim) |(dBuvim)| (@8 | == | T
1 2334877 1267 15.30 27.97 46.00 |[-18.03 QP
2 3329534 11.44 18.79 30.23 46.00 [-1577( QP
3 377.8480| 1063 19.44 3007 46.00 [-1593| QP
4 488.3263| 537 2473 30.10 46.00 |[-15.90( QP
5 609.3174| 457 25.51 30.08 46.00 [-15.92 QP
6 906.3038| -1.00 30.68 2966 46.00 [-16.34 QP
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Reference No.: WTS13S0806678E

Antenna polarization: Horizontal
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600 dBuN/m
: limit —
' M angin: N
40
30
=
0.0 | ; P
0000 40 50 &0 70 80 300 400 500 GO0 /00 1000.0 MHz
Freq. Reading | Factor Result Limit  |Margin| po | memark
No. (MHz) (dBuVim)| (dB) [(dBuVim)|({dBu¥im)| (dB) = ="
1 130.3044| 14.00 11.90 2590 4350 (-1760( QP
2 2334877 1353 15.30 2B.83 46.00 (1717 QP
3 289.29856( 1377 16.29 30.06 46.00 [-1594| QP
4 533.1607( 7.85 23.21 31.06 46.00 (-1494| QP
5 718.7246( 4.89 2596 30.85 46.00 |[-15.15| QP
G 871.9442( 0.66 29.86 3052 46.00 |[-15.48| QP
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Reference No.: WTS13S0806678E Page 21 of 83

Test Frequency: From 1GHz -18GHz
Remark: The pre-test was performed at TX 11b, TX 11g and TX 11n HT20 mode, and the worst is TX

11b mode, so the data shown is that mode’s only.

Test mode: Continuously Transmit
Modulation:TX 11b, Test Channel: 2412MHz

Antenna polarization: Vertical

969  diuY/m

lamal —

7
[ T3

37

o

-3 H H H H H
1000.0000 270000 4400.00 G100.00 80000 9500.00 1120000 1290000 1460000  16300.00712000.00MHz

Vo | i Lonaam oo | Rt ] o] oo | e
1 2412.000( 41.20 -15.61 254559 74.00 |[-483.41| peak
2 4824.000| 6633 -11.96 5437 74.00 |[-19.63| peak
3 4824.000( &7.04 -11.96 4508 h4.00 -3.92 | AVG
4 7511.000( 49380 -6.83 4297 74.00 |[-31.03| peak
5 7511.000] 4257 -6.83 35.74 R400 [-18.26] AVG
6 10435.000| 4845 -4.34 4411 7400 |[-29.89| peak
7 10435.000| 41.65 -4.34 3r. R400 [-16.69( AVG
8 14906.000| 4802 -0.58 47 .44 7400 |[-26.55| peak
9 14906.000| 4217 -0.58 4159 400 (1241 AVG
10 169380.000| 4835 0.39 48.74 7400 |[-2525| peak
11 169380000 4210 0.39 4249 400 [-11.51] AVG

Remark: 2.4GHz high—pass filter is used during radiated emissions above 1GHz measurement.
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Reference No.: WTS13S0806678E

Antenna polarization: Horizontal

Page 22 of 83

969  dBuV/m
. fimit 1 —
a7 e e —
77
74
47 b ..._:.. memmmemmdem———————— .:.
37
27
? i [l i [l [l
; - -
1000.0000 2700.00 4400.00 G100.00 FB00.00 9500.00 11200.00 1290000 1460000  16300.0012000.00MHz
Freq. Reading | Factor Result Limit  |Margin
No- | MHz)  |@Buvim)| (dB) |(dBuVim) |(dBuvim)| (amy | | e
1 2412.000| 44.21 -15.61 28.60 7400 |-45.40( peak
2 4524.000| 6501 -11.96 53.05 7400 |[-20.95| peak
3 4524000 56.23 -11.96 4427 5400 [ -8.73| AVG
4 8055.000| 52.08 -6.05 45.00 7400 |(-28.00| peak
5 8055.000| 4347 -6.05 37.42 5400 [-168.58| AVG
& 12271.000( 5043 -4.55 4588 7400 |[-28.12| peak
7 12271.000( 4287 -4 55 38.32 5400 [-15.68| AVG
8 16521.000( 51.68 -1.85 4983 T4.00 |[-2417| peak
9 16521.000( 43.27 -1.85 4142 5400 [-12.58] AVG
10 17711000 4838 3mn 50.09 7400 |[-23.91| peak
11 17711.000) 3854 3mn 4225 5400 ([-11.75] AVG

Remark: 2.4GHz high—pass filter is used during radiated emissions above 1GHz measurement.
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Reference No.: WTS13S0806678E Page 23 of 83

Modulation:TX 11b, Test Channel: 2437MHz

Antenna polarization: Vertical

969  dbu¥/m

7
bf

S S M
37

A

7

-3 H H H H H
1000.0000 2700.00 4400.00 G100.00 80000 9500.00 112000000 12900.00 1460000  16300.0018000_00MHz

No. (EEH%) {Eéﬁi'{;ﬁ’;, F[ig?r (dFE{sﬁfrlrtn} (dELsLTrlrtm} N’:irég]:n Detector | Remark
1 3437.000| 4398 | -1568 | 2830 | 74.00 |-45.70] peak
7 4876.000] 6522 | 1192 | 5330 | 74.00 |-20.70] peak
3 4676.000] 5500 | 1192 | 4308 | 5400 |-1092] AVG
1 7494000 4758 | 683 | 4076 | 7400 | 33.25| peak
5 7494000 4012 | 683 | 3329 | 5400 |-2071] AVG
5 12300000] 4813 | -482 | 4331 | 74.00 |-3069 peak
7 77300000 4287 | 462 | 3805 | 5400 |-1695] AVG
B 14906000 4702 | 058 | 4644 | 7400 |-2756] peak
g 14906.000] 4002 | -068 | 3944 | 5400 |-1456] AVG
10 | 16674000 4927 | 098 | 4820 | 7400 |2571] peak
T1 | 16674000] 4265 | -098 | 4167 | 5400 |-1233] AVG

Remark: 2.4GHz high—pass filter is used during radiated emissions above 1GHz measurement.

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




Reference No.: WTS13S0806678E Page 24 of 83

Antenna polarization: Horizontal

969  dHW/m

lamit —_—

TF
&7

37

2F

-3.1 i i i i i
1000.0000 270000 440000 G100.00 fe00.00 500,00 1120000 1290000 7460000 16300.0072000.00MHz

No. | (ibe)  |iabuvim| (@) | @Bovim) |(@Buvim)| (am) | P2 | R
[ 2437000 4214 | 1568 | 2646 | 7400 |-4754| peak
2 4575.000) 66587 | 1192 | 5495 | 7400 |-19.05| peak
3 4576.000| 5756 | 1192 | 4564 | 5400 | 836 AVG
1 7511000] 4680 | -683 | 4187 | 7400 |-3203| peak
5 7511000] 4157 | 683 | 3474 | 5400 |-19.25] AVG
§ | 12390000 4913 | 482 | 4431 | 7400 |2969] peak
7| 12350000 2298 | 462 | 3816 | 5400 |-1584] AVG
8 | 12175000 4624 | 015 | 4609 | 7400 |2791] peak
5 | 14175000 3845 | 015 | 3830 | 5400 |-1570] AVG
10 | 16062000] 5053 | -353 | 47.00 | 7400 [-27.00| peak
T1 | 16062000] 4358 | -353 | 4005 | 5400 |-1395] AVG

Remark: 2.4GHz high—pass filter is used during radiated emissions above 1GHz measurement.
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Reference No.: WTS13S0806678E Page 25 of 83

Modulation:TX 11b, Test Channel: 2462MHz

Antenna polarization: Vertical

969  dbu¥/m

Tarmat1: —

I7
LT

N ' S - O | S
37

2F L.

7

-3 H H H H H
1000.0000 2700.00 4400.00 G100.00 80000 9500.00 11200000 12900.00 1460000  16300.0018000_00MH=z

o | ity Lomaara e T Rt T |y || e
1 2462.000( 4322 -15.70 2752 74.00 |-46.48| peak
2 4924 000 67.44 -11.83 5561 74.00 |-18.39| peak
3 4924.000| 58.01 -11.83 46.18 R400 | -T.B2 | AVG
4 8429.000( 51.74 -71.02 4472 74.00 |-29.28| peak
5 8429.000( 4502 -1.02 38.00 L4000 |-16.00| AVG
6 123590.000| 45.854 -4.82 4402 74.00 |-29.98| peak
7 12390000 41.87 -4.82 37.05 R400 |-16.95| AVG
8 14141.000) 4560 -0.23 4537 74.00 |-28.63| peak
9 14141.000) 38.67 -0.23 38.44 L4000 |-1556| AVG
10 16661.000) 4818 -0.03 48.15 74.00 |-25.85| peak
11 16661.000) 41.56 -0.03 4153 R400 |-1247| AVG

Remark: 2.4GHz high—pass filter is used during radiated emissions above 1GHz measurement.
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Reference No.: WTS13S0806678E

Antenna polarization: Horizontal

Page 26 of 83

969 dbu¥/m
limit - —
a7 ____________I___I_ ____I___I__l"'_z____
77
67
37
7
a1 : ; : ; :
1000.0000 2700.00 4400.00 E100.00 Fe00.o0 9500.00 11200000 1290000 1460000  16300.0013000.00MHz
Freq. Reading | Factor Result Limit  |Margin| po o | Bemark
No. (MHz) (dBuV/m)| (dB) [(dBuVim) [{dBuvim}| (dB) = ="
1 2462.000| 41.60 -15.70 2590 74.00 |-48.10| peak
2 4924.000| 64.98 -11.83 53.15 74.00 |-20.85| peak
3 4924.000| 55.26 -11.83 4343 54.00 |-10.57| AVG
4 7613.000| 49.00 -6.92 42.08 7400 |[-31.92| peak
5 7613.000( 40.01 -6.92 33.09 54.00 [-20.91] AVG
G 12713.000( 4852 -4.42 4410 7400 [-29.90| peak
7 12713.000( 40.33 -4.42 35.91 5400 [-18.09] AVG
8 14634.000( 4523 0.39 4562 74.00 |-28.38| peak
9 14634.000( 36.27 0.39 36.66 54.00 [-17.34] AVG
10 17473.000| 4550 223 47.73 7400 |[-26.27| peak
11 17473.000| 36.24 223 3847 5400 |-1553| AVG

Remark: 2.4GHz high—pass filter is used during radiated emissions above 1GHz measurement.

Test Frequency: Above 18GHz

The measurements were more than 20 dB below the limit and not reported.
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Reference No.: WTS13S0806678E

Test Requirement:

Test Method:
Measurement Distance:

Detector:

8.1 Test Produce

Page 27 of 83

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).

KDB558074 D01 V02 10/04/2012

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

Waltek Services (Shenzhen) Co.,Ltd.
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Reference No.: WTS13S0806678E

8.2 Test Result

Mode: TX 11b channel 1

Page 28 of 83

Antenna Polarization:Horizontal

106.0  dbuy/m

96

86

TB

b6

56

46

36

6.0 i i i i i
27100000 232080 2360 234240 235320 236400 237480 2IB060 239640 240720 2418.00 MHz
Freq. Reading | Factor Result Limit  (Margin| po o0l mamark
No. (MHz) (dBuV/m)| (dB) [(dBuVim}|(dBuV/m)}| (dB) = ="
1 2400.000| 48.23 -15.58 32.65 74.00 |[-41.35| peak
2 2400.000| 40.24 -15.58 2466 5400 [-29.34) AVG

Mode: TX 11b channel 1

Antenna Polarization:Vertical

106.0  dBuY/m

96

86

TB

13

56

45

36

26

16

6.0 i i i i i
230.0000 2320.80 233160 2342.40 2353.20 2364.00 237480 2385.60 2396.40 240720 2418.00 MHz
Freq. Reading | Factor Result Limit  (Margin| ng o | memark
No. (MHz) (dBuVim)| (dB)} |(dBuVim) |({dBu¥/m}| (dB) = -
1 2400.000| 48.28 -15.58 32.70 74.00 [-41.30| peak
2 2400.000| 40.12 -15.58 2454 54.00 |-29.45) AVG
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Reference No.: WTS13S0806678E Page 29 of 83

Mode: TX 11b channel 11 Antenna Polarization:Horizontal

106.0  dHuy/m

Ik : —_

96

86

Te

i

56

46

36

26

16

6.0 i i i i i
2455.0000 2450.00 Z465.00 2470.00 2475.00 2480.00 24085.00 2490.00 2495.00 250000 2509.00 MHz

Freq. Reading | Factor Result Limit  |Margin
No- I (MHz) |(dBuvim)| (dB) |(dBuVim)|(dBuVim)| (dB) | | e
1 2483500| 4360 | -1567 | 2793 | 74.00 |-46.07| peak
2 2483500| 3465 | -1567 | 1898 | 5400 |-35.02| AVG
Mode: TX 11b channel 11 Antenna Polarization:Vertical
106.0  dbu/m

limat: —_—

a6

86

TB

BE

56

46

36

26

16 ; ; : : ;
; . .
24550000 2450.00 2465.00 2470.00 247500 2480.00 2408500 249000 249500 2500.00 2505.00 MHz

No Freq. Reading | Factor Result Limit  |Margin

(MHz)  |(dBuVim)| (dB) |(dBuVim)|({dBuVim)| (dB) Detector | Remark

2483.500| 46.37 -15.67 30.70 74.00 |[-43.30| peak

2 2483.500| 36.95 -15.67 21.28 54.00 |[-32.72] AVG
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Reference No.: WTS13S0806678E

Mode: TX 11g channel 1

Page 30 of 83

Antenna Polarization:Horizontal

1060  dBW/m
a5
8
&
66
56
45 : :
26 il il
6.0 : : : : :
2N0.0000 2320.80 233160 234290 2353.20 2364.00 2374.80 234560 239640 2407.20 2418.00 MHz
Freq. Reading | Factor Result Limit |Margin| 5o oo | Remank
No- | MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (dm) | =S| e
1 2400.000| 49.36 -15.58 33.78 74.00 |-40.22| peak
2 2400.000| 40.25 -15.58 24 67 5400 |-29.33| AVG

Mode: TX 11g channel 1

Antenna Polarization:Vertical

106.0  dBuN/m
! 5 5 limit1: —
9% : :
# E E E
s
s S
45 : : :
26 : : i
6.0 ; :
2Z3N0.0000 2320.80 23360 2342 40 2363.20 236400 2374.80 238560 230640 2407.20 2418.00 MHz
Freq. Reading | Factor Result Limit |Margin| po o | memark
No. (MHz) (dBuVi/m)| (dB) [(dBuVim) |(dBu¥im}| (dB) = ="
1 2400.000( 4553 -15.58 2995 7400 |-44.05| peak
2 2400.000( 36.14 -15.58 20.56 5400 |[-3344) AVG
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Reference No.: WTS13S0806678E Page 31 of 83

Mode: TX 11g channel 11 Antenna Polarization:Horizontal

1060 dBwy/m

[k - —

96

86

T6

66

56

46

36

26

16

6.0 H H H H H
2455.0000 24560.00 2465.00 2470.00 2475.00 2480.00 2408500 249000 2495.00 2500.00 250%.00 MHz

Na Freq. Reading | Factor Result Limit  (Margin
’ (MHz) (dBuVim}| (dB) |(dBu¥/m)|(dBuVvim}| (dB)

2483500 4558 -15.67 30.31 7400 |-43.89| peak

Detector | Remark

2 2483500 3657 | -1567 | 2090 | 54.00 |-33.10] AVG
Mode: TX 11g channel 11 Antenna Polarization:Vertical
106.0  dBuY/m

lirmt 1 —_

96

86

TB

66

56

46

36

26

16

6.0 i i i i i
2455.0000 2460.00 246500 2470.00 247500 2480000 2405.00 249000 24495.00 2500.00 2505.00 MHz

Freq. Reading | Factor Result Limit  (Margin| p oo | Remark
No- I MHz)  |(@Buvim)| (@B) |(dBuVim)|(dBuvim)| (dB) | PHEEr| R
1 2483.500| 4831 -15.67 32.64 74.00 |-41.35| peak
2 2483.500( 3957 -15.67 23.90 54.00 |-30.10f AVG
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Reference No.: WTS13S0806678E

Mode: TX 11n HT 20 channel 1

Page 32 of 83

Antenna Polarization:Horizontal

1060 dbwy/m

96

86

Te

66

56

lamat

46

36

Fi]

16

6.0 . . : . :
230.0000 232080 233160 2342 40 Z3ha.20 2364.00 2374.80 238560 239640 2407.20 2418.00 MHz
Freq. Reading | Factor Result Limit |Margin| oo | memank
No- I MHz)  |@Buvim)| (dB) |(dBuVim) |(dBuvim)| (@B || T
1 2400.000| 61.86 -15.58 45.28 74.00 [-27.72| peak
2 2400.000| 50.65 -15.58 3507 R4.00 [-18.93| AVG

Mode: TX 11n HT 20 channel 1

Antenna Polarization:VerticaIl

106.0  dHuY/m

96

86

T6

11

i

lirmk1:

46

36

26

16

] i i i i i
200000 232080 Z3N.60 2240 235320 236400 237480 ZIGSED 239640 240720 24190.00 MHz
Freq. Reading | Factor Result Limit |Margin| no o | Remark
No. (MHz) (dBuVim)| (dB) |(dBuMim) |{dBuVYim)| (dB) = ="
1 2400.000| 57.66 -15.58 42.08 7400 |-31.92| peak
2 2400.000| 47.89 -15.58 32.31 54.00 |-21.69| AVG
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Reference No.: WTS13S0806678E

Mode: TX 11n HT 20 channel 11
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Antenna Polarization:Horizontal

106.0  dBuY im

96

86

T6

Lot -

limit2:

66
58
45
%
26
16
6.0 ; ; : : ;
24550000 246000 246500 247000 247500 248000 248500 249000 243500 250000 250500 MHz
Freq. Reading | Factor Result Limit  |Margin
No- | mHz) |(@Buvim)| (dB) |(@Buvim) |(dBuvim)| (aB) | S| e
1 2483.500( 47.85 -15.67 3218 74.00 |-41.82| peak
2 2483500( 39.56 -15.67 23.89 B4.00 |-30.11] AVG

Mode: TX 11n HT 20 channel 11

Antenna Polarization:Vertical

106.0  dBuy/m

96

86

TB

b6

56

lrmk1:

46

35
76
2
[1]
16
&0 ; ; ; ; ;
24550000 2450.00 246500 2470.00 2475.00 240000 2405.00 249000 249500 2500.00 250%.00 MHz
Freq. Reading | Factor Result Limit (Margin
No- I (MHz) |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (dB) | =] Femek
1 2483500 4499 -1567 2632 7400 |-44 68| peak
2 2433500 34.08 -15.67 18.39 5400 |-3561] AVG
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9 6dB Bandwidth Measurement

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;

FCC CFRA47 Part 15 Section 15.247
KDB558074 D01 V02 10/04/2012

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

9.2 Test Result:

Operation mode Bandwidth (MHz)
Channel 1 Channel 6 Channel 11
TX 11b
8.431 9.134 9.293
Channel 1 Channel 6 Channel 11
TX 11g
16.391 16.383 16.383
Channel 1 Channel 6 Channel 11
TX 11n HT 20
17.269 17.645 17.484
Test result plot as follows:
Mode: TX 11b channel 1
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] -0.22 dB
Ref 20.00 dBm SWT 2.5ms 8.431000000 MHz
| M1[1] -1.87 dBm
1Pk 2.407816000 GHz
Max | 10 dBm T2 M2[1] 4.04 dBm
o o ML s MM 2.412192000 GHz
D1 -1.960"dBm w‘h’q\n\\“
-10 dnr’ﬁfvw \\\w‘\.\
“/| .
=30 dB||||
-40 dB||||
-50 dB||||
-60 dBr|n
-70 dBr‘n
CF 2.412 GHz Span 16.0 MHz
Date: 29.AUG.2013 17:00:03
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Mode: TX 11b channel 6

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -5.66 dBm
Ref 20.00 dBm SWT 2.5ms 2.432212000 GHz
| M2[1] 1.97 dBm
1Pk 2.437511000 GHz
Max 10 dBm I‘~1201[1] 0.79 dB
9.134000000 MHz
0 dBm r I MN“!IL 1
D1 -4.%60 dBmfe M“mm%m
P,
M\\%
-30 dB||||
-40 dB||||
-50 dB||||
-60 dBr|n
-70 dBr‘n
CF 2.437 GHz Span 16.0 MHz
Date: 29.AUG.2013 17:01:46

1Pk
Max

Mode: TX 11b channel 11

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -8.09 dBm
Ref 20.00 dBm SWT 2.5ms 2.457242000 GHz
| M2[1] -1.26 dBm
2.462032000 GHz
10 dBm D1[1] 0.25 ds|
M2 9.293000000 MHz
0 dBm WWM
D1 -E.E'éo dBm [, D1

i TN

-10 dBm

a

N

-30 dBm

N

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 16.0 MHz

Date:

Waltek Services (Shenzhen)
http://www.waltek.com.cn
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® Mode: TX 11g channel 1
Offs 0.50 dB * RBW 100 kHz
*Att 30 dB * VBW 300 kHz D1[1] 0.00 dB
Batt Ref 20.00 dBm SWT 2.5ms 16.391000000 MHz
| M1[1] -7.66 dBm
1Pk | 10 4o 2.403792000 GHz
Max D2[1] 7.14 dB
9.453000000 MHz
0 dBm D2
o1'% PSEDWMWM ,MWWM.M v
-10 dBm

20 dBm J
-40 dBm
-50 dBm
-60 dBm

-70 dBm

/i
30 dB

CF 2.412 GHz

Span 24.0 MHz

Date:

*

1Pk
Max

29.AUG.2013

17:

07:10

Mode: TX 11g channel 6

Offs 0.50 dB * RBW 100 kHz
Att 30 dB “VBW 300 kHz D1[1] -0.06 dB
Batt Ref 20.00 dBm SWT 2.5ms 16.383000000 MHz
| M1[1] -9.83 dBm
2.428808000 GHz
10 dBm M2[1] -3.01 dBm
2.438293000 GHz
0 dBm s
e B W o ey YL

1o =erDl ¥9.070 dBm

f

-20 dBI:T‘fI
30 dBm

1
y

MJ} I‘V'iiuwu
-50 dBlL
-60 dBm
-70 dEh!r.
CF 2.437 GHz Span 24.0 MHz

Date:

29.AUG. 2013

Waltek Services (Shenzhen) Co.,Ltd.
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Mode: TX 11g channel 11

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB “VBW 300 kHz M1[1] -12.70 dBm
Batt Ref 20.00 dBm SWT 2.5ms 2.453760000 GHz
| M2[1] -5.05 dBm
1Pk 2.463246000 GHz
Max | 10 dBm D1[1] 1.62 dB
16.383000000 MHz
0 dBm e
. M1 Mgy rWImx hbatatind, L D1
=10 dBIGy; 'y11 360 dBm —f e U“ﬁi
-20 dBm \
_30 dDIII \
Wlln M\n}‘u
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz Span 24.0 MHz
Date: Z9.AU0G.Z013 :09:38
Mode: TX 11n HT 20 channel 1
Offs 0.50 dB * RBW 100 kHz
* Att 30 dB “VBW 300 kHz M1[1] -8.47 dBm
Batt Ref 20.00 dBm SWT 5ms 2.403190000 GHz
| M2[1] -1.71 dBm
1Pk 2.413246000 GHz
May | 1© 9Bm D1[1] 0.93 ds|
M2 17.269000000 MHz
0 dBm
M1 "----"‘”“-‘MMW"’“I ﬁm,ﬂ.nnﬁ,ﬂlm 4| D1
10dB D1 ¥7.780 dBm aial
- i I H
-20 dBm

/

-30 dBm

“ﬂﬁ%ﬁL

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 26.0 MHz

Date:

Waltek Services (Shenzhe
http://www.waltek.com.cn

29.AUG. 2013
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Mode: TX 11n HT 20 channel 6

®

Offs 0.50 dB * RBW 100 kHz

*Att 30 dB * VBW 300 kHz M1[1] -12.12 dBm
Batt Ref 20.00 dBm SWT 5ms 2,428126000 GHz
| M2[1] -4.43 dBm
1Pk 2.438246000 GHz
Max | 10 dBm D1[1] 1.47 dB
17.645000000 MHz

DdBrr.l e

10.dBen; Mv%[d 440 ’:j‘éﬂﬂaﬂ"\hw MJMMM ALl D1

U L

|

-20 dBT‘- /
-30 dBm

\

N

g

CF 2.437 GHz

Span 26.0 MHz

Date: 29.AUG.Z2013 17:14:36

Mode: TX 11n HT 20 channel 11

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB “VBW 300 kHz M1[1] -12.74 dBm
Batt Ref 20.00 dBm SWT 2.5ms 2.453760000 GHz
| M2[1] -5.04 dBm
1Pk 2.463246000 GHz
May | 1© 9Bm D1[1] 1.64 dB|
17.484000000 MHz
0 dBm T
. oML el y fna A rWImx lbatathamnd L D1
10 dBry: w11 361 dBm —f T e
_30 dDIII \
Wplln U“W
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz Span 24.0 MHz
Date: Z29.AUG.Z2013 17:13:13
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10 Maximum Peak Output Power

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: KDB558074 D01 V02 10/04/2012

10.1 Test Procedure:

KDB558074 D01 V02 10/04/2012 section 8.1.2 Option 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 = 1 MHz. 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
18.41 15.63 15.59
Limit
1W/30dBm
Test mode :TX 11g
10 Maximum Peak Output Power (dBm)
2412MHz 2437MHz 2462MHz
18.17 18.23 16.24
Limit
1W/30dBm
Test mode :TX 11n HT 20
10 Maximum Peak Output Power (dBm)
2412MHz 2437MHz 2462MHz
17.13 15.60 14.91
Limit
1W/30dBm

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Test mode :TX 11b

Offs 0.50 dB
Att 30 dB
Batt Ref 20.00 dBm

Page 40 of 83

*RBW 1 MHz
“VBW 3 MHz

SWT 2.5nms

M1[1]

11.23 dBm
2.411968000 GHz

1Pk |10 dBm

Max =1

| sl

M,

)

\\

0 dBm
,f{ﬁ:

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 16.0 MHz

Tx Channel

Standard: NONE

Bandwidth

8.431 MHz | Power

18.41 dBm

Date: 29.AUG.Z2013

®

Offs 0.50 dB
Att 30 dB
Batt Ref 20.00 dBm

*RBW 1 MHz
“VBW 3 MHz

SWT 2.5ms

M1[1]

8.60 dBm
2.437032000 GHz

1Pk |10 dBm

Max
0 dBm ]

I

P,

=1p/dBm

T

-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

9.134 MHz | Power

15.63 dBm

Date: 29

Waltek Services (Shenzhen) Co.,Ltd.
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Offs 0.50 dB * RBW 1 MHz
Att 30dB “ VBW 3 MHz M1[1]
Batt Ref 20.00 dBm SWT 2.5ms

8.42 dBm
2.462000000 GHz

™
1Pk |10 dBm

Max

P,

I

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 16.0 MHz

Tx Channel Standard: NONE

Bandwidth 9.293 MHz | Power

15.59 dBm

Date: 29.AUG.Z013 17

Test mode :TX 11g

Offs 0.50 dB *RBW 1 MHz
Att 30 dB “VBW 3 MHz M1[1]
Batt Ref 20.00 dBm SWT 2.5ms

8.29 dBm
2.410858000 GHz

| M1
1Pk |10 dBm

.I|||I<|'|‘M

Max | MWWMwm# hoh
0 dBm | /}r)
-10 dBm—

N,

M@Llr/

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 26.0 MHz

Tx Channel Standard: NONE

Bandwidth 16.391 MHz | Power

18.17 dBm

Date: Z29.AUG.Z013 17:43:43
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Offs 0.50 dB * RBW 1 MHz
“ Att 30 dB “VBW 3 MHz M1[1] 7.62 dBm
Batt Ref 20.00 dBm SWT 2.5ms 2.436325000 GHz
M1

1Pk

Max

N,

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 26.0 MHz

Tx Channel

Standard: NONE

Bandwidth

16.383 MHz | Power

17.23 dBm

Date: 29

Offs 0.50 dB
Att 30 dB

Batt

JAUGLZ2013

Ref 20.00 dBm

*RBW 1 MHz
“VBW 3 MHz
SWT 2.5nms

M1[1]

6.77 dBm
2.463609000 GHz

1Pk |10 dBm

M1

Max

JWM\W

o

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 26.0 MHz

Tx Channel

Standard: NONE

Bandwidth

16.335 MHz | Power

16.24 dBm

Date: 29

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Test mode :TX 11n HT 20

Offs 0.50 dB
* Att 30 dB
Batt Ref 20.00 dBm

Page 43 of 83

* RBW 1 MHz

“VBW 3 MHz
SWT 2.5ms

M1[1]

7.54 dBm

2.409541000 GHz

1Pk |10 dBm

11

Max |
0 dBITl o

MMMMW Ltrmgih

-10 dBm

/

-20 dBmgh

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 28.0 MHz

Tx Channel Standard: NONE
Bandwidth 17.269 MHz | Power 17.13 dBm
Date: Z29.AUG.Z013 17:50:14
Offs 0.50 dB * RBW 1 MHz
“ Att 30 dB “ VBW 3 MHz M1[1] 5.65 dBm
Batt Ref 20.00 dBm SWT 2.5ms 2.436385000 GHz

1Pk |10 dBm

(LK

Max |
0 dBITl

/

-10 dBm

.

|
dBll'r-

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 28.0 MHz

Tx Channel Standard: NONE

Bandwidth 17.645 MHz | Power 15.60 dBm
Date: Z29.AUG.2013 17:51:34

Waltek Services (Shenzhen) Co.,Ltd.
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Offs 0.50 dB “RBW 1 MHz
“ Att 30 dB “ VBW 3 MHz M1i[1] 5.48 dBm
Batt Ref 20.00 dBm SWT 2.5ms 2.463062000 GHz
1Pk |10 dBm M
Max s | ,M,,.,ulqm,\ M|
m
-10 dBm // \1\'
-20 dBm ]
4 Pl g
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz Span 28.0 MHz
Tx Channel Standard: NONE
Bandwidth 17.593 MHz | Power 14.91 dBm
Date: Z9.AU0G.Z013 17:53:42

Waltek Services (Shenzhen) Co.,Ltd.
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11 Power Spectral density
Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: KDB558074 D01 V02 10/04/2012
11.1 Test Procedure:
KDB558074 D01 V02 10/04/2012 section 9.1 Option 1
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
-15.27 -18.89 -19.78
8dBm per 3kHz
Test mode :TX 11g
10 Maximum Peak Output Power (dBm per 3kHz)
2412MHz 2437MHz 2462MHz
-19.11 -22.68 -24.56
Limit
8dBm per 3kHz
Test mode :TX 11n HT 20
10 Maximum Peak Output Power (dBm per 3kHz)
2412MHz 2437MHz 2462MHz
-18.97 -21.49 -25.17
Limit

8dBm per 3kHz

Waltek Services (Shenzhen) Co.,Ltd.
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Test mode :TX 11b

®

1Pk
Max

Offs 0.50 dB
Att 30 dB
Ref 0.00 dBm

Page 46 of 83

RBW 3 kHz
VBW 10 kHz
SWT 1.75s

M1[1]

-15.27 dBm
2.412319000 GHz

-10 dBm

-20 dBm

_ﬁ,ygdwwm

MTI

-30 dB

w
L

A'—_ﬂl'.l“}::l‘Bn“-
|

-50 dBm

“\

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 2.412 GHz

Span 16.0 MHz

Date:

1Pk
Max

29.AUG.2013

Offs 0.50 dB
Att 30 dB
Ref 0.00 dBm

18:52:01

RBW 3 kHz
VBW 10 kHz
SWT 1.75s

M1[1]

-18.89 dBm
2.437575000 GHz

W T

M1

mw

A

h\iﬂ.u

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 2.437 GHz

Span 16.0 MHz

Date:

29.AUG. 2013

Waltek Services (Shenzhen) Co.,Ltd.
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®
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M1[1]

-19.78 dBm

2.462862000 GHz

Offs 0.50 dB * RBW 3 kHz

* Att 30 dB *VBW 10 kHz

Batt Ref 0.00 dBm SWT 1.75s
1Pk |
Max 10 dBm

e

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 2.462 GHz

Span 16.0 MHz

Date: Z29.AUG.Z2013 18:53:14
Test mode :TX 11g
Offs 0.50 dB “ RBW 3 kHz
* Att 30 dB *VBW 10 kHz M1[1] -19.11 dBm
Batt Ref 0,00 dBm SWT 2.7s 2.409820000 GHz
|
1Pk
Clrw -10 dBm "
-20 dBm Y i
-40 dBm .
-50 dBm ’)P m\‘
-70 dBIL
-80 dBm
-90 dBIL

CF 2.412 GHz

Span 26.0 MHz

Date: Z29.AUG.Z013 18:46:31

Waltek Services (Shenzhen) Co.,Ltd.
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®

Offs 0.50 dB + RBW 3 kHz
“ Att 30 dB “ VBW 10 kHz M1[1] -22.68 dBm
Batt Ref 0.00 dBm SWT 2.7s 2,443279000 GHz
1Pk |
o]0 dem
20 dBm M1

-30 dBT—F
-50 dBm
|/ \

-70 dBm

-80 dBm

-90 dBm

CF 2.437 GHz Span 26.0 MHz

Date: Z29.AUG.Z2013 18:47:42

Offs 0.50 dB * RBW 3 kHz
“Att 30dB “VBW 10 kHz M1[1] -24.56 dBm
Batt Ref 0.00 dBm SWT 2.7s 2.462311000 GHz

1Pk |
Clrw 10 dBm

=20 dBlir-

-40 dBI!n“M Lﬂ

-50 dDulu Jf'}n' h\\k
Al

M mwn%

Ho

o

-80 dBrln

-90 dBm

CF 2.462 GHz Span 26.0 MHz
Date: 29.AUG.2013 18:49:01

Waltek Services (Shenzhen) Co.,Ltd.
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Test mode :TX 11n HT 20

1Pk
Max

Page 49 of 83
Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -18.97 dBm
Ref 0.00 dBm SWT 3.1s 2.410770000 GHz
-10 dBm
M1
-20 dBm b

ocon JA,WM”MMWMW

b,

-40 dBT‘- (r
-50 dBm

| =T |

v

-70 dBm

el

\,

-80 dBm

-90 dBm

CF 2.412 GHz

Span 28.0 MHz

Date:

29.AUG.2013 18:03:07

Offs 0.50 dB
Att 30 dB
Ref 0.00 dBm

RBW 3 kHz
VBW 10 kHz
SWT 3.1s

M1[1]
2.435715000 GHz

-21.49 dBm

1Pk
Max

-10 dBm

-20 dBm

M1

-30 dBm

MUJH&MWMWMU

-40 dBm ’J

'50 dDIII H
-60 dBm—H

-70 dBm

-80 dBm

-90 dBm

CF 2.437 GHz

Span 28.0 MHz

Date:

Waltek Services (Shenzhe
http://www.waltek.com.cn

29.AUG. 2013 17:59:53
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1Pk
Max

Offs 0.50 dB
Att 30 dB
Ref 0.00 dBm

Page 50 of 83

RBW 3 kHz
VBW 10 kHz
SWT 3.1s

M1[1]

-25.17 dBm

2.460770000 GHz

-10 dBm

-20 dBm

L

-30 dBm

i

-40 dBm [U
]

-50 dBm

|/
-60 dBm

-80 dBm

-90 dBm

CF 2.462 GHz

Span 28.0 MHz

Date

: 29.AUG.2013
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12 Emissions from out of band

Test Requirement: FCC CFR47 Part 15 Section 15.247(d)
Test Method: KDB558074 D01 V02 10/04/2012
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:

KDB558074 D01 V02 10/04/2012 section 10.1 clausel

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 = 100kHz.Sweep =auto. For abovelGHz,Set RBW
= 100kHz and VBW = 100kHz.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

aonent R T  peak Search
Mkrl 401.0 MHz
Ref 10 dBm #Atten 30 dB -53.07 dBm
Meas Tools*
Next Peak

Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz ~ Sweep 100.5 ms (401 pts)

C:INTULWMF file saved |

Waltek Services (Shenzhen) Co.,Ltd.
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= Agilent

Ref 10 dBm #Atten 30 dB

Start 1 GHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 2.486 s (401 pts)

Page 52 of 83

moT Peak Search
Mkrl 13.18 GHz
-50.4 dBm
Meas Tools*
Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More

Stop 25 GHz 10f2

C:INTULWMF file saved |

Test mode :TX 11b Middle channel

Start 30 MHz
#Res BW 100 kHz

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

#VBW 300 kHz ~ Sweep 100.5 ms (401 pts)

C:INTULWMF file saved |

Peak Search
Mkrl 578.1 MHz

-52.33 dBm
Meas Tools*

Stop 1 GHz
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2 Agilent R T  peak Search

Ref 10 dBm #Atten 30 dB

Meas Tools*
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More

Start 1 GHz Stop 25 GHz 10f2

#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)

C:INTULWMF file saved |

Test mode :TX 11b Upper channel

Peak Search

Ref 10 dBm #Atten 30 dB
Meas Tools*

Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz ~ Sweep 100.5 ms (401 pts)

C:INTULWMF file saved |

Waltek Services (Shenzhen) Co.,Ltd.
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== Agilent R T Peak Search
Mkrl 14.50 GHz
Ref 10 dBm #Atten 30 dB -50.3 dBm
Meas Tools*
Next Peak

Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Start 1 GHz Stop 25 GHz l'\"o?f
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)

C:INTULWMF file saved |

Test mode :TX 11g Lower channel

aonent R T  peak Search
Mkrl 900.6 MHz
Ref 10 dBm #Atten 30 dB -53.65 dBm
Meas Tools*
Next Peak

Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Start 30 MHz Stop 1 GHz l'\"o?f
#Res BW 100 kHz #VBW 300 kHz ~ Sweep 100.5 ms (401 pts)

C:INTULWMF file saved |
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= Agilent

Ref 10 dBm #Atten 30 dB

Start 1 GHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 2.486 s (401 pts)

Page 55 of 83

moT Peak Search
Mkrl 16.00 GHz
-50.33 dBm
Meas Tools*
Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More

Stop 25 GHz 10f2

C:INTULWMF file saved |

Test mode :TX 11g Middle channel

Start 30 MHz
#Res BW 100 kHz
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#VBW 100 kHz Sweep 125 ms (401 pts)

C:INTULWMF file saved |

Peak Search
Mkrl 347.7 MHz

-55.54 dBm
Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More

Stop 1 GHz 10f2
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== Agilent R T Peak Search
Mkrl 14.92 GHz
Ref 10 dBm #Atten 30 dB -50.59 dBm
Meas Tools*
Next Peak

Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Start 1 GHz Stop 25 GHz l'\"o?f
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)

C:INTULWMF file saved |

Test mode :TX 11g Upper channel

aonent R T  peak Search
Ref 10 dBm #Atten 30 dB
Meas Tools*
Next Peak

Next Pk Right

Next Pk Left

Start 30 MHz Stop 1 GHz l'\"o?f
#Res BW 100 kHz #VBW 100 kHz Sweep 125 ms (401 pts)

C:INTULWMF file saved |
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== Agilent R T Peak Search
Mkrl 14.08 GHz
Ref 10 dBm #Atten 30 dB -50.93 dBm
Meas Tools*
Next Peak

Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Start 1 GHz Stop 25 GHz l'\"o?f
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)

C:INTULWMF file saved |

Test mode :TX 11n HT20 Lower channel

aonent R T  peak Search
Mkrl 427.7 MHz
Ref 10 dBm #Atten 30 dB -54.87 dBm
Meas Tools*
Next Peak

Next Pk Right

Next Pk Left

Start 30 MHz Stop 1 GHz l'\"o?f
#Res BW 100 kHz #VBW 100 kHz Sweep 125 ms (401 pts)

C:INTULWMF file saved |
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= Agilent

Ref 10 dBm #Atten 30 dB

Start 1 GHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 2.486 s (401 pts)
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moT Peak Search
Mkrl 13.72 GHz
-50.61 dBm
Meas Tools*
Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More

Stop 25 GHz 10f2

C:INTULWMF file saved |

Test mode :TX 11n HT20 Middle channel

Start 30 MHz
#Res BW 100 kHz

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

#VBW 100 kHz Sweep 125 ms (401 pts)

C:INTULWMF file saved |

Peak Search

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More

Stop 1 GHz 10f2
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= Agilent

Ref 10 dBm #Atten 30 dB

Start 1 GHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 2.486 s (401 pts)
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moT Peak Search
Mkrl 14.32 GHz
-50.15 dBm
Meas Tools*
Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More

Stop 25 GHz 10f2

C:INTULWMF file saved |

Test mode :TX 11n HT20 Upper channel

Start 30 MHz
#Res BW 100 kHz
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#VBW 100 kHz Sweep 125 ms (401 pts)

C:INTULWMF file saved |

Peak Search
Mkrl 493.2 MHz

-55.05 dBm
Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More

Stop 1 GHz 10f2
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Peak Search
Mkrl 13.78 GHz

-50.61 dBm
Meas Tools*

Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More

Start 1 GHz Stop 25 GHz 10f2

#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)

C:INTULWMF file saved |
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13 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 Airgain single band embedded antenna, fulfill the requirement of this section.

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




Reference No.: WTS13S0806678E Page 62 of 83

14 RF Exposure

Test Requirement: FCC Part 1.1307
Test Mode: The EUT work in test mode(Tx).

14.1 Requiments:

Systems operating under the provisions of this section shall be operated in a manner that ensures that
the public is not exposed to radio frequency energy levels in excess limit for maximum permissible
exposure. In accordance with 47 CFR FCC Part 2 Subpart J, section 2.1091 this device has been
defined as a mobile device whereby a distance of 0.2 m normally can be maintained between the user
and the device.

14.2 The procedures / limit

(A) Limits for Occupational / Controlled Exposure
Magnetic Field

Averaging Time

ey el et Svenan €0 | oot ) s
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ f 4,89/ f (900 / f)* 6
30-300 61.4 0.163 1.0 6
300-1500 F/300 6

1500-100,000 5 6

(B) Limits for General Population / Uncontrolled Exposure
Magnetic Field

Averaging Time

ey el e | S0 | "oty )| e
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30

Note: f = frequency in MHz ; *Plane-wave equivalent power density
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14.3 MPE Calculation Method

E (V/m)

AJ30xPxG
d

E  Electric field (V/m)
P  Peak RF output power (W)

G EUT Antenna numeric gain (numeric)
d Separation distance between radiator and human body (m)

Power Density: Pd (W/m?)

The formula can be changed to

Pd

0xPxG

377xd?
From the peak EUT RF output power, the minimum mobile separation distance, d=0.2m, as well as the

gain of the used antenna, the RF power density can be obtained

E2

377

. Ante_nna Peak Output Peak Output Power Density Limit of Power
Operation Mode Gain Power (dBm) (mW/cm2) Density (mW/cm2)
(numeric) Power (mW) y
802.11b 3.16 18.41 69.34 0.044 1
802.11g 3.16 18.17 65.61 0.041 1
802.11n HT 20 3.16 17.13 51.64 0.032 1
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15 Photographs — Test Setup
15.1 Conducted Emission

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

Test frequency above 1GHz
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16 Photographs - Constructional Details
16.1 EUT - External View for HE405LL/A
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16.2 EUT — External View for HE407LL/A
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16.3 EUT- Internal View
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16.4 WIFI Module View

Wifi Module
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16.5 BT Module View

Bluetooth Module RF ceramic antenna
T @ =" ‘TQaz7

»
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16.6 EUT- Pizza box View

Wifi antenna
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==End of test report==
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