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1. General Information

1.1  Applicant

Shanghai Sunly Technology Co., Ltd.
D1106.D-1108.Minggu Science&Technology Park,No.7001 Zhongchun Rd.,Shanghai,China

1.2 Manufacturer

Shanghai Sunly Technology Co., Ltd.
D1106.D-1108.Minggu Science& Technology Park,No.7001 Zhongchun Rd.,Shanghai,China

1.3 Description of EUT

EUT Name.......c.ccccveeevrennnnne. . Alpha CAM Drone

Model Name.........c.cccuvennenne. : SUNLYI17A

Brand Name.........cccceennenne :  Alpha CAM

Trade Name .........cccccvveennnennne . SUNLYTECH

Hardware Version................. . VI1.05

Software Version .................. . VI1.0.5

Modulation Type .................. . OFDM (802.11g/n20/n40)

Frequency Range.................. : 2412-2462MHz

Channel Number................... 11

Antenna Type.......ccceevveennnen. :  FPCB antenna

Antenna Gain...........c.......... . 1.2dBi

Charger

Brand Name...........ccccuvennneee. : RUIDIR

Mode NO....cceeeieieieeeee : RD0882500-USBA-62GB

Electrical Rating [Input]....... . 100-240V, 0.7A

Electrical Rating [Output] ....: 9V, 2.5A

Manufacturer ........................ . Shenzhen Ruide Electronic Industrial Co., Ltd
Manufacturer Address .......... : 10A-1001,F1 Block ,TCL International E City.Zhong Shan Yuan

Road NanShanDistrict, ShenZhen, China

NOTE I:

The EUT contains WIFI Module operating at 2.4GHz ISM band; it supports 802.11g, 802.11n(20MHz)
and they are all tested in this report.

For 802.11g/n(20MHz)The frequencies allocated is F' (MHz) =2412+5%*(n-1) (I<=n<=11). The lowest,
middle, highest channel numbers of the EUT used and tested in this report are separately 1
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(2412MHz), 6 (2437MHz) and 11 (2462MHz).

For 802.11n(40MHz), the lowest, middle, highest channel numbers of the EUT used and tested in this
report are separately 3 (2422MHz), 6 (2437MHz) and 9 (2452MHz).

NOTE 2:
For a more detailed description, please refer to Specification or User’s Manual supplied by the

applicant and/or manufacture.

2.4GHz Band WIFI Channel Information:

g: Ch No n20: Ch No. | n40: Ch No. | Center Frequency (MHz)
1 1 2412
2 2 2417
3 3 3 2422
4 4 4 2427
5 5 5 2432
6 6 6 2437
7 7 7 2442
8 8 8 2447
9 9 9 2452
10 10 2457
11 11 2462
11 Channels 11 Channels 7 Channels
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2.1

2.2

2.3

Facilities and Accreditations

Test Facility

Shanghai Skylabs Co., Ltd. (Skylabs Laboratory) is a third party testing organization
accredited by China National Accreditation Service for Conformity Assessment (CNAS)
according to ISO/IEC 17025. The accreditation certificate number is L6644. FCC registered
number is 196218. IC registered number is 21609

A 9*%6*6(m) full/semi-anechoic chamber was used for the radiated emissions test.

Environmental Conditions

Ambient temperature: 15~35°C
Relative humidity: 30~60%
Atmosphere pressure: 86-106kPa

Measurement Uncertainty
The uncertainty is calculated using the methods suggested in the "Guide to the Expression of
Uncertainty in Measurement" (GUM) published by ISO.

Uncertainty of Conducted Emission: +1.76dB
Uncertainty of Radiated Emission:+3.16dB

Page 6 of 67



B

2.4  List of Equipments Used
Description Manufacturer Model Serial No. Cal. Date Cal. Due
Service Simulator Agilent N4010A MY47230669 2016.9.21 lyear
Spectrum Analyzer R&S FSU26 200880 2016.2.25 lyear
Power Splitter Weinschel 1506A NW521 (n.a.) (n.a.)
Power Splitter Mini-Circuits ZFRSC-183-S+ | 76500F1016 (n.a.) (n.a.)
Attenuator 1 Resnet 10dB (n.a.) (n.a.) (n.a.)
Attenuator 2 Resnet 3dB (n.a.) (n.a.) (n.a.)
Power Supplier NF ES2000S 9087735 2016.10.17 lyear
Full/Semi-Anechoie
CHENGYU 9.2x6.25%6.15m | SAR 2016.04.11 3years
Chamber
Shielding Room CHENGYU Smx4mx3m CR 2016.04.11 3years
EMI Test Receiver R&S ESCI7 100787 2017.01.28 lyear
Dual-line V-network | TESTQ NNB 51 33285 2017.01.28 lyear
Personal Computer HP 6300P CNG24296YW | (n.a.) (n.a.)
Test Antenna-Horn Schwarzbeck BBHA9170 BBHA91970171 | 2016.9.21 lyear
BroadbandTrilog | ¢\ tzbeck | VULB 9163 | 9163-561 2016.07.25 | 2year
Antenna
Test Antenna-Loop Rohde&Schwarz | FMZB 1519 1519-025 2016.9.21 lyear
Broadband Horn Schwarzbeck | BBHA 9120 D | 9120D-1033 | 2015.07.25 | 2year
Antenna
EPM Series Power .
Agilent E4418B GB43318055 2016.5.23 lyear
Meter
Power Sensor Agilent 8482A MY41091706 2016.5.23 lyear
Temporary Antenna
Farpu SMA-K (n.a.) (n.a.) (n.a.)
Connector
RF Cable (n.a.) 0-25G (n.a.) (n.a.) (n.a.)
NOTE:
Equipments listed above have been calibrated and are in the period of validation.
2.5  Accessories
NO. Product Brand Model Serial No. Remark
1 Laptop PC Lenovo X200 44C0970
2 Adaptor Lenovo 42T4416 98N4A0
3 USB Cable CE—LINK Type-C N/A
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3. Test Standards and Results

According to the specifications of the manufacturer, the EUT must comply with the requirements of

the following standards:

FCC Part 15 Subpart C §15.247
ANSI C63.10-2013
June 2015 KDB558074

NOTE:

(1)All test items were verified and recorded according to the standards and without any deviation
during the test.

(2)This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart C
(WIFI, 2.4GHz ISM band radiators), recorded in a separate test report.

Test items and the results are as bellow:

No. FCC Rules Description Result
1 15.203 Antenna Requirement Pass
2 15.247(b) Peak Output power Pass
3 15.247(b) Average power Pass
4 15.247(a) 6dB Bandwidth Pass
5 15.247(d) Conducted Spurious Emission and Band Edge Pass
6 15.247(d) Restricted Frequency Bands Pass
7 15.207 Conducted Emission Pass
8 15.247(d) 15.209 Radiated Emission Pass
9 15.247(e) Power Spectral Density (PSD) Pass
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4. 47 CFR Part 15C

4.1  Antenna requirement

4.1.1 Applicable standard

According to FCC 15.203, an intentional radiator shall be designed to ensure that no antenna other
than that furnished by responsible party shall be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section.

4.1.2 Result: Compliant

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT internal
photos.
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5. Test Result

5.1  Peak Output Power

5.1.1 Requirement

According to FCC section 15.247(b)(3), For systems using digital modulation in the 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz bands: The maximum peak conducted output power of the
intentional radiator shall not exceed 1 Watt.

5.1.2 Test Description

The measured output power was calculated by the reading of the spectrum analyzer and calibration.

A. Test Setup:

Service
Simulator

Power
meter

Attenuator 1
Power
Splitter

EUT

]

Attenuator 2

N

N\
(Wi-F1 Module)

The EUT (Equipment under the test) is coupled to the Power Meter; the RF load attached to the EUT
antenna terminal is S00hm; the path loss as the factor is calibrated to correct the reading, all test result

in power meter.
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5.1.3 Test Result

The lowest, middle and highest channels are selected to perform testing to verify the conducted RF
output peak power of the Module. (Duty cycle > 98%)

A. Test Verdict:

Antl
Frequency | Measured Output Peak Power Limit :
Mod Ch. | Verdict
ode amnel 1 (MHz) dBm W dBm | w | €
1 2412 24.20 0.26303 Pass
802.11¢g 6 2437 23.94 0.24774 Pass
11 2462 23.80 0.23988 Pass
20211 1 2412 23.13 0.20559 Pass
o 6 2437 23.40 0.21878 30 1 Pass
(20MHz)
11 2462 24.06 0.25468 Pass
20211 3 2422 24.29 0.26853 Pass
- 2437 2433 0.27102 Pass
(40MHz)
9 2452 25.19 0.33037 Pass
Ant2
Frequency | Measured Output Peak Power Limit :
Mod Ch. | Verdict
ode amnet 1 (MHz) dBm W dBm | w | €
1 2412 22.14 0.16368 Pass
802.11¢g 6 2437 22.30 0.16982 Pass
11 2462 22.60 0.18197 Pass
20211 1 2412 21.30 0.13490 Pass
d1n
6 2437 21.42 0.13868 30 1 P
(20MHz) >
11 2462 21.64 0.14588 Pass
20211 3 2422 21.84 0.15276 Pass
d1n
6 2437 21.77 0.15031 P
(40MHz) >
9 2452 22.19 0.16558 Pass
Antl+ Ant 2
Mode Channel Frequency | Combined Output Peak Power Limit Verdict
(MHz) dBm W dBm | W
20211 1 2412 25.32 0.340485 Pass
dln
6 2437 25.53 0.357452 P
(20MHz) =
11 2462 26.03 0.400564 30 i Pass
3 2422 26.25 0.421291 Pass
802.11n 6 2437 26.25 0.421333 Pass
(40MHz) : -
9 2452 26.95 0.495947 Pass
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5.2 6dB Bandwidth

5.2.1 Requirement

According to FCC section 15.247(a) (2), Systems using digital modulation techniques may operate in
the 902 - 928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands. The minimum 6 dB bandwidth
shall be at least 500 kHz.

5.2.2 Test Description

Spectrum Analyzer EUT

5.2.3 Test Result
The lowest, middle and highest channels are selected to perform testing to record the 6 dB bandwidth

of the Module.
A. Test Verdict:

Antl
6dB
F Refer t Limit
Test mode Channel r(el\c/lllgg)cy Bandwidth © leor ¢ © (Klg;) Result
(MHz) P
1 2412 16.546 Plot A1 Pass
802.11g 6 2437 16.466 Plot B1 Pass
11 2462 16.506 Plot C1 Pass
20211 2412 17.764 Plot D1 Pass
dln
6 2437 17.708 Plot E1 = P
(20MHz) ° >00 ass
11 2462 17.708 Plot F1 Pass
200 11 2422 36.570 Plot G1 Pass
11ln
2437 36.570 Plot H1 Pass
(40MHz) 0
9 2452 36.506 Plot I1 Pass
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Ant2
6dB
F Refert Limit
Test mode Channel fequency Bandwidth clerto i Result
(MHz) plot (KHz)
(MHz)
1 2412 16.426 Plot A2 Pass
802.11g 6 2437 16.386 Plot B2 Pass
11 2462 16.386 Plot C2 Pass
20011 2412 17.628 Plot D2 Pass
.11ln
6 2437 17.628 Plot E2 = P
(20MHz) ° >00 ass
11 2462 17.588 Plot F2 Pass
80211 3 2422 36.314 Plot G2 Pass
.11ln
2437 36.394 Plot H2 P
(40MHz) 0 ass
2452 36.169 Plot I2 Pass
B. Test Plots:
® :RBW 100 kHz Delta 3 [T1 ]
Offset 1.% dB Markg r-l [Tl,]
" . - 18 Hm
Markgr 2 [T1(]
* b -¢.98 dBm
Miall o 404504013 GHz

o1 -k W\MI\WNWMWM/UWWWW\MH/?

My !
- MM

3DB

Center 2.412 GHz 2.5 MHz/ Span 25 MHz

Date: 10.FEB.2017 17:48:00

Plot A1
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Date: 10.FEB.2017 17:45:44

Plot C1
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Date: 10.FEB.2017 17:42:35

Plot E1

Page 15 of 67

@ “RBW 100 kHz Delta 3 [T1 ]
*VBW 300 kHz -0.21 dB
Ref 19 dBm Att 45 dB SWT 10 ms 17.764423077 MHz
Offset 1.5 dB Markgr 1 [T1(]
-1.97
10 2 403089744—CH
Markgr 2 [T1(]
- L -2.30 dBm
0 2-404504013 GAZ
o r"’ V’\«q
-3
—-40
—-50:
—-60:
—-70:
_-80
Center 2.412 GHz 2.5 MHz/ Span 25 MHz
Date: 10.FEB.2017 17:41:33
Plot D1
@ “RBW 100 kHz Delta 3 [T1 ]
*VBW 300 kHz -0.44 dB
Ref 19 dBm Att 45 dB SWT 10 ms 17.708333333 MHz
Offset 1.% dB Markgr 1 [T1(]
-7.56 dBm
~10 e
Markgr 2 [T1(]
1 AV -1.34 dBm
~0 T4ATI6 (949 GHZ
—-10 l\‘l X
—-20: VVU “h“
30B
—-40
—-50:
—-60:
—-70
 -80
Center 2.437 GHz 2.5 MHz/ Span 25 MHz



Date: 10.FEB.2017 17:44:03

Ref

14

dBm

Att 40 dB

Plot F1

“RBW 100 kHz
*VBW 300 kHz
SWT 20 ms 3

@ “RBW 100 kHz Delta 3 [T1 ]
*VBW 300 kHz 0.11 dB
Ref 19 dBm Att 45 dB SWT 10 ms 17.708333333 MHz
Offset 1.5 dB Markgr 1 [T1(]
-6-83 dBm
—10- 2 453448933 o
Markgr 2 [T1(]
- b -¢.67 dBm
0 2-467009013 GHAZ
3
o1 meuwwmvww bt A g
10 \h 1
—-20 MI‘. V‘LM
Jﬂﬂﬂﬁﬁ)Jﬂ MFNAI
—-40
—-50
—-60
—-70
80
Center 2.462 GHz 2.5 MHz/ Span 25 MHz

Delta 3 [T1 ]

-0.03 dB
6.570512821 MHz

—10

Off

et

dB

Markg

r1 [T1]] |

Markg

-12.38 dBm
2.403714744 GHz
r 2 [11]]

-%.50 dBm
2.410701923 GHz
3

—=-30

—-50

—-60:

—=70

3DB

Center 2.422 GHz

Date: 10.FEB.2017 17:39:57

5 MHz/

Plot G1

Page 16 of 67

Span 50 MHz



<%§> “RBW 100 KkHz Delta 3 [T1 ]
*VBW 300 kHz ~1.05 dB

Ref 14 dBm Att 40 dB SWT 20 ms 36.570512821 MHz
10 Ooffset 1.5 dB Markdr 1 [T1][1 “
~1(-56 dBm
2.418694718 GHz
Lo Markgr 2 [T1[]
- > ~4_98 dBm
2.424419872 GHz
1 LVL
—-10:
D1[~11.$98 dBm
—-20
--30 J
“Ya0
3DB
—-50:
—-60:
—-70
—-80:
Center 2.437 GHz 5 MHz/ Span 50 MHz

Date: 10.FEB.2017 17:38:53

Plot H1

<§§> “RBW 100 KHz Delta 3 [T1 ]
“VBW 300 kHz 0.74 dB
Ref 14 dBm Att 40 dB SWT 20 ms 36.506410256 MHz
. Offset 1.5 dB Markdr 1 [T1]] |
T ~11{.15 dBm
2.433762821 GHz
Lo Markgr 2 [T1(]
1 AV 2 -8.13 dBm
MWWO 000 GHz
—-10——5r s ; l,
50 A
—-30
~-40
3DB
—-50
——-60:
—-70
—-80
Center 2.452 GHz 5 MHz/ Span 50 MHz

Date: 10.FEB.2017 17:37:48

Plot I1

Page 17 of 67



@ “RBW 100 KkHz Delta 3 [T1 ]
*VBW 300 kHz ~0.99 dB

Ref 24 dBm Att 50 dB SWT 10 ms 16.426282051 MHz

20 Ooffset 1.5 dB Markdr 1 [T1][1 “
-1-17 dBm

2.40378¢859 GHz
Markgr 2 [T1|[]

—10:
-1.60 dBm
2.417008013 GHz
LVL
-0 -
g st el |,
D1 -7 dBm [ X
--10

s S

—-40:

—=-50

—-60;

--70

Center 2.412 GHz 2.5 MHz/ Span 25 MHz

Date: 10.FEB.2017 18:49:34

Plot A2

@ “RBW 100 KHz Delta 3 [T1 ]
“VBW 300 kHz 0.77 dB
Ref 24 dBm Att 50 dB SWT 10 ms 16.386217949 MHz
s Offget 1.3 dB Markdr 1 [T1]] |
20 ~¢.94 dBm
2.42878¢859 GHz
L 10 Markgr 2 [T1(]
1 Py -0.65 dBm
m
2.430709936 GHz
2 LVL
0
1 ngﬂ/«NM'\WWM N,Aﬂmmhﬂrlu\‘ L2
D1 —6}@4 Bm i W vA‘
—-10
—_20 Jw. \"\b
A AW
YWl 3pp
—-40
—-50:
—-60
—=70
Center 2.437 GHz 2.5 MHz/ Span 25 MHz

Date: 10.FEB.2017 18:48:37

Plot B2

Page 18 of 67



“RBW 100 kHz
*VBW 300 kHz

Delta 3 [T1 ]
1.11 dB

Ref 24 dBm Att 50 dB SWT 10 ms 16.386217949 MHz
Offset 1.5 dB Markgr 1 [T1(]
20 —¢_62 dBm
2.453786¢859 GHz
|10 Markgr 2 [T1[]
_16 dBm
2.456991987 GHz
LVL
0
D1 -5 Bm l ﬁ
t--10
—-20 ’»Jf‘.‘ ‘.\‘«‘\
M ey
haT EGE!
t--40
--50
--60
t--70
Center 2.462 GHz 2.5 MHz/ Span 25 MHz
. Date: 10.FEB.2017 18:47:20

Plot C2

*RBW 100 kHz
“VBW 300 kHz

Delta 3 [T1 ]
-0.79 dB

Ref 24 dBm Att 50 dB SWT 10 ms 17.628205128 MHz
20 Offget 1.5 dB Markdr 1 [T1][] “
B ~{.57 dBm
2.403185897 GHz
L 10 Markgr 2 [T1[]
-1.62 dBm
2.417008013 GHz
P LvL
—0
VWMM3
h
L_10 LY

--20 /)'J

--40

—-50

—-60:

—-70

Center 2.412 GHz

Date: 10.FEB.2017 18:40:56

2.5 MHz/

Plot D2

Page 19 of 67

Span 25 MHz



“RBW 100 kHz
*VBW 300 kHz

Delta 3 [T1 ]
-1.42 dB

Ref 24 dBm Att 50 dB SWT 10 ms 17.628205128 MHz
20 Ooffset 1.5 dB Markdr 1 [T1][1 ||
~¢.07 dBm
2.42818%897 GHz
|10 Markgr 2 [T1|[]
-1.10 dBm
2.431951923 GHz
LvL
0
1
WWM\M WMNWWWJ«MS
p1 M| dBm i ﬁ
--10
—=20 /)} \’l“Ll
M 3DB

—-40:

—=-50

—-60;

--70

Center 2.437 GHz

Date: 10.FEB.2017 18:41:59

2.5 MHz/

Plot E2

*RBW 100 kHz
*VBW 300 kHz

Span 25 MHz

Delta 3 [T1 ]
-0.60 dB

Ref 24 dBm Att 50 dB SWT 10 ms 17.588141026 MHz
s Offget 1.3 dB Markdr 1 [T1]] |
20 ~§.50 dBm
2.453185897 GHz
L 10 Markgr 2 [T1(]
1 Py -0-36 dBm
2.467008013 GHz|
0
sl lanosdin dhouy ot b
p1 & Bm i i Jﬂm
—-10
—-20
" ",
Wi o,
—-40
—-50
—-60
—-70

Center 2.462 GHz

Date: 10.FEB.2017 18:46:12

2.5 MHz/

Plot F2

Page 20 of 67

Span 25 MHz



@ “RBW 100 KkHz Delta 3 [T1 ]
*VBW 300 kHz ~0.92 dB

Ref 24 dBm Att 50 dB SWT 20 ms 36.314102564 MHz
20 Ooffset 1.5 dB Markdr 1 [T1][1 ||
-9.37 dBm
2.40381(0897 GHz
|10 Markgr 2 [T1|[]
-4.11 dBm
2.433298077 GHz
LVL
o =
. bbbl bt | bbbkl 12
" o1 VL#J{’_"W A nL
~-20
- so— ] »
M w 308
~-40
—-50
—-60;
—-70:
Center 2.422 GHz 5 MHz/ Span 50 MHz

Date: 10.FEB.2017 18:37:52

Plot G2

@ “RBW 100 KHz Delta 3 [T1 ]
“VBW 300 kHz -0.70 dB
Ref 24 dBm Att 50 dB SWT 20 ms 36.394230769 MHz
R Offset 1.5 dB Markdr 1 [T1]] |
20 ~9.64 dBm

2.418794872 GHz
Markgr 2 [T1[]

—10:
1 PK] -4.11 dBm
m
VIEW 2.42193%897 GHz
LVL
—0

w

—-40

—-50:

—-60:

Center 2.437 GHz 5 MHz/ Span 50 MHz

Date: 10.FEB.2017 18:36:38

Plot H2

Page 21 of 67



@ “RBW 100 KkHz Delta 3 [T1 ]
*VBW 300 kHz ~0.89 dB

Ref 24 dBm Att 50 dB SWT 20 ms 36.169871795 MHz

Ooffset 1.5 dB Markdr 1 [T1][1 ||
-§.39 dBm
2.433774$846 GHz
Markgr 2 [T1|[]
-2.97 dBm
2.443266026 GHz

—10

—=-50

—-60;

--70

Center 2.452 GHz 5 MHz/ Span 50 MHz

Date: 10.FEB.2017 18:35:21

Plot 12

Page 22 of 67



B

5.3  Conducted Spurious Emissions and Band Edge

5.3.1 Requirement

According to FCC section 15.247(d), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF conducted

or a radiated measurement.

5.3.2 Test Description

5.3.3 Test Result

The Wifi Module operates at hopping-off test mode. The measurement frequency range is from
30MHz to the 10th harmonic of the fundamental frequency. The lowest, middle and highest channels
are tested to verify the spurious emissions.

A. Test Verdict:
Antl 802.11¢ Test mode

LIS

Spectrum Analyzer

EUT

r Measured max out Limit(dBm)
requency
Channel (MH?2) .of. band Refer to plot | carrier | Calculated | Result
emission(dBm) level | 20dBc limit
1 2412 -31.69 Plot A1/A2 1.08 -18.92 Pass
6 2437 -34.04 Plot B 0.47 -19.53 Pass
11 2462 -36.47 Plot C1/C2 0.46 -19.54 Pass
Antl 802.11n (20MHz) Test mode
r Measured max out Limit(dBm)
requency
Channel (MH?2) .of. band Refer to plot | carrier | Calculated | Result
emission(dBm) level | 20dBc limit
1 2412 -32.47 Plot D1/D2 -1.29 -21.29 Pass
6 2437 -34.77 Plot E -0.75 -20.75 Pass
11 2462 -36.27 Plot F1/F2 -0.61 -20.61 Pass
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Antl 802.11n (40MHz) Test mode

Frequency Measured max out Limit(dBm)
Channel (MH2) .otj band Refer to plot | carrier | Calculated Result
emission(dBm) level | 20dBc limit
3 2422 -32.75 Plot G1/G2 -1.96 -21.96 Pass
6 2437 -34.60 Plot H -1.86 -21.86 Pass
9 2452 -34.19 Plot 11/12 -0.94 -20.94 Pass
Ant2 802.11g Test mode
Frequency Measured max out Limit(dBm)
Channel (MH2) .otj band Refer to plot | carrier | Calculated Result
emission(dBm) level | 20dBc limit
1 2412 -31.51 Plot J1/J2 -1.51 -21.51 Pass
6 2437 -31.49 Plot K -2.41 -22.41 Pass
11 2462 -31.54 Plot L1/L2 0.04 -19.96 Pass
Ant2 802.11n (20MHz) Test mode
Frequency Measured max out Limit(dBm)
Channel (MH2) .otj band Refer to plot | carrier | Calculated Result
emission(dBm) level | 20dBc limit
1 2412 -31.85 Plot M1/M2 -2.04 -22.04 Pass
6 2437 -31.98 Plot N -2.29 -22.29 Pass
11 2462 -31.29 Plot 01/02 -1.84 -21.84 Pass
Ant2 802.11n (40MHz) Test mode
Frequenc Measured max out Limit(dBm)
uency
Channel (MHz) .of. band Refer to plot | carrier | Calculated | Result
emission(dBm) level | 20dBc limit
3 2422 -32.30 Plot P1/P2 -3.93 -23.93 Pass
6 2437 -31.50 Plot Q -4.23 -24.23 Pass
9 2452 -31.75 Plot R1/R2 -3.62 -23.62 Pass
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B. Test Plot:

@ *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -31.69 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 3.215339667 GHz
Offset 1.5 dB Markgr 1 [T1(]
1.08 dBm
~10 e — -
1 PK| 3
MAXH [
LVL
—-10
—=-20
—-30 2
3DB
—-50:
—-60:
—=70
| -80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

Date: 10.FEB.2017 18:08:03

Plot A1 Antl 802.11g Channel 1 30MHz~25GHz

@ “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz 1.88 dBm
Ref 19 dBm Att 45 dB SWT 10 ms 2.404487179 GHz
Offset 1.% dB Markgr 1 [T1(]
-28.44 dBm
=~10- —4 i
1 PK 2
=E o | T AT

)F Hi
. AN

Y icri M ks L Lo i b o W Ak
NV W TV VW A Aiad W

—-50

—-60

—-70

-80

Center 2.4 GHz 10 MHz/ Span 100 MHz

Date: 10.FEB.2017 18:13:14

Plot A2 Antl 802.11g Channel 1 Band Edge
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*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -34.04 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 3.248633000 GHz
Offset 1.5 dB Markgr 2 [T1(]
.47 dBm
L 10 2 4404334333 GH
—0
LVL
—-10
—=20
—-30 T
3DB
— 340
—-50
—-60:
—=70
| -80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
10.FEB.2017 18:09:18
Plot B Antl 802.11g Channel 6 30MHz~25GHz
*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -36.47 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 24.367426667 GHz
Offset 1.% dB Markgr 1 [T1(]
.46 dBm
~10 e
—0
LVL
—-10
—-20:
—-30
2
3DB
4
—=50
—-60:
—=70
 -80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

10.FEB.2017 18:09:57

Plot C1 Antl 802.11g Channel 11 30MHz~25GHz
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*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 3.67 dBm
Ref 19 dBm Att 45 dB SWT 10 ms 2.463307692 GHz
Offset 1.5 dB Markgr 2 [T1(]
-37.38 dBm
L 10 2 4835 n
Y
Lo LA AL
LvVL

i

ikah‘l«ml ool A bl JAdig, a i, J.AL...‘;‘!_ :

—-50
—-60:
—=70
| -80
Center 2.4835 GHz 10 MHz/ Span 100 MHz
10.FEB.2017 18:11:15
Plot C2 Antl 802.11g Channel 11 Band Edge
*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -32.47 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 3.215339667 GHz
Offget 1.5 dB Markgr 1 [T1]|]
-1.29 dBm
~10 2 4139, H
~0
LVL
—-10
—-20

—-70:

-80

Center 12.515 GHz 2.497 GHz/ Span 24.97

10.FEB.2017 18:05:29

GHz

Plot D1 Antl 802.11n-20 Channel 1 30MHz~25GHz

Page 27 of 67



Date:

Date:

*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz 2.02 dBm
Ref 19 dBm Att 45 dB SWT 10 ms 2.413301282 GHz
Offset 1.5 dB Markgr 1 [T1(]
-27.58 dBm
L 10 2 4 n
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Center 2.4 GHz 10 MHz/ Span 100 MHz

10.FEB.2017 18:13:37

Plot D2 Antl 802.11n-20 Channel 1 Band Edge

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -34.77 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 3.248633000 GHz
Offset 1.% dB Markgr 2 [T1(]
-¢.75 dBm
~10 P ABFO4H3EF—EH

—0

—-10:

—-20

—-70:

-80

Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

10.FEB.2017 18:06:05

Plot E Antl 802.11n-20 Channel 6 30MHz~25GHz
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*RBW 100 kHz Marker 1 [T1 ]
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Plot F1 Antl 802.11n-20 Channel 11 30MHz~25GHz

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 3.65 dBm
Ref 19 dBm Att 45 dB SWT 10 ms 2.465711538 GHz
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10.FEB.2017 18:11:53

Plot F2 Antl 802.11n-20 Channel 11 Band Edge

Page 29 of 67



Date:

Date:

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -32.75 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 3.228657000 GHz
Offset 1.5 dB Markgr 2 [T1(]
-1.96 dBm
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Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

10.FEB.2017 18:04:49

Plot G1 Antl 802.11n-40 Channel 3 30MHz~25GHz

*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz 0.01 dBm
Ref 19 dBm Att 45 dB SWT 10 ms 2.413301282 GHz
Offset 1.% dB Markgr 1 [T1(]
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10.FEB.2017 18:14:00

Plot G2 Antl 802.11n-40 Channel 3 Band Edge
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*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -34.60 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 3.248633000 GHz
Offset 1.5 dB Markgr 1 [T1(]
-1.86 dBm
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10.FEB.2017 18:04:01

Plot H Antl 802.11n-40 Channel 6 30MHz~25GHz

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.94 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 2.464575000 GHz
Offset 1.% dB Markgr 2 [T1(]
-34.19 dBm
L 10 26944 5
—0
—-10
—-20:
—-30 >
—=50
—-60:
—=70
 -80
Start 30 MHz 2.497 GHz/ Stop 25 GHz

10.FEB.2017 18:02:15

Plot I1 Antl 802.11n-40 Channel 9 30MHz~25GHz
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*RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kHz 0.94 dBm

Ref 19 dBm Att 45 dB SWT 10 ms 2.463147436 GHz
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Plot I2 Antl 802.11n-40 Channel 9 Band Edge

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -31.51 dBm
Ref 24 dBm Att 50 dB SWT 2.5 s 24.357438667 GHz
R Offset 1.5 dB Markdr 2 [T1]] |
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Plot J1 Ant2 802.11g Channel 1 30MHz~25GHz
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*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.96 dBm
Ref 24 dBm Att 50 dB SWT 10 ms 2.405769231 GHz
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Plot J2 Ant2 802.11g Channel 1 Band Edge

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -31.49 dBm
Ref 24 dBm Att 50 dB SWT 2.5 s 24.121056000 GHz
R Offset 1.5 dB Markdr 2 [T1]] |
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Plot K 8 Ant2 02.11g Channel 6 30MHz~25GHz
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<§§> “RBW 100 KkHz Marker 1 [T1 ]
*VBW 300 kHz _31.54 dBm

Ref 24 dBm Att 50 dB SWT 2.5 s 24_647090667 GHz
20 Ooffset 1.5 dB Markdr 2 [T1][1 “
_04 dBm
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Date: 10.FEB.2017 19:29:40
Plot L1 Ant2 802.11g Channel 11 30MHz~25GHz
<§§> “RBW 100 KHz Marker 2 [T1 ]
*VBW 300 kHz 0.79 dBm
Ref 24 dBm Att 50 dB SWT 10 ms 2.456897436 GHz
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Plot L2 Ant2 802.11g Channel 11 Band Edge
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*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -31.85 dBm
Ref 24 dBm Att 50 dB SWT 2.5 s 24 .733653333 GHz
20 Ooffset 1.5 dB Markdr 2 [T1][1 “
-2.04 dBm
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Plot M1 Ant2 802.11n-20 Channel 1 30MHz~25GHz

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -1.82 dBm
Ref 24 dBm Att 50 dB SWT 10 ms 2.407051282 GHz
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10.FEB.2017 19:33:21

Plot M2 Ant2 802.11 n-20 Channel 1 Band Edge
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® “RBW 100 KkHz Marker 2 [T1 ]
*VBW 300 kHz -31.98 dBm

Ref 24 dBm Att 50 dB SWT 2.5 s 24.221768333 GHz
20 Ooffset 1.5 dB Markdr 1 [T1][1 “
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Date: 10.FEB.2017 19:24:54

Plot N Ant2 802.11n-20 Channel 6 30MHz~25GHz

@ “RBW 100 KHz Marker 2 [T1 ]
*VBW 300 kHz -31.29 dBm
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Date: 10.FEB.2017 19:23:21

Plot O1 Ant2 802.11n-20 Channel 11 30MHz~25GHz
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*VBW 300 kHz 0.83 dBm
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Plot O2 Ant2 802.11n-20 Channel 11 Band Edge

3DB

*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -32.30 dBm
Ref 24 dBm Att 50 dB SWT 2.5 s 24.563857333 GHz
R Offset 1.5 dB Markdr 1 [T1]] |
-20 ~3.93 dBm
2.412970333 GHz
~10
LVL
~0
—-10
—-20:

—-50:

—-60:

Start 30 MHz 2.497 GHz/ Stop 25 GHz
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Plot P1 Ant2 802.11n-40 Channel 3 30MHz~25GHz
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Plot P2 Ant2 802.11n-40 Channel 3 Band Edge
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Plot Q Ant2 802.11n-40 Channel 6 30MHz~25GHz
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*RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -31.75 dBm
Ref 24 dBm Att 50 dB SWT 2.5 s 24 .334133333 GHz
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Plot R1 Ant2 802.11n-40 Channel 9 30MHz~25GHz
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Plot R2 Ant2 802.11n-40 Channel 9 Band Edge
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5.4  Power Spectral Density (PSD)

5.4.1 Requirement

According to FCC section 15.247(e), the same method of determining the conducted output power
shall be used to determine the power spectral density. If a peak output power is measured, then a peak
power spectral density measurement is required. If an average output power is measured, then an
average power spectral density measurement should be used

5.4.2 Test Description

Spectrum Analyzer EUT
5.4.3 Test Result
A. Test Verdict
Antl
Test Frequency Measured PSD Limit
Ch 1 Refer to plot Result
mode A (MHz) (dBm/3kHz) TPt Bm3kHZ) | o
1 2412 -11.36 Plot A1l Pass
802.11g 6 2437 -11.21 Plot B1 Pass
11 2462 -8.90 Plot C1 Pass
80211 1 2412 -11.35 Plot D1 Pass
dln
6 2437 -11.17 Plot E1 8 P
(20MHz) ° ass
11 2462 -11.19 Plot F1 Pass
80211 3 2422 -15.28 Plot G1 Pass
dln
2437 -15.03 Plot H1 P
(40MHz) 0 ass
9 2452 -13.83 Plot I1 Pass
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Ant2
Test Frequency Measured PSD Limit
Ch | Refer to plot Result
mode A (MHz) (dBm/3kHz) CETOPON @Bm3kHZ) | o
1 2412 -13.35 Plot A2 Pass
802.11g 6 2437 -13.38 Plot B2 Pass
11 2462 -13.21 Plot C2 Pass
802,11 1 2412 -15.71 Plot D2 Pass
S 6 2437 -15.48 Plot E2 8 Pass
(20MHz)
11 2462 -15.00 Plot F2 Pass
20211 3 2422 -18.22 Plot G2 Pass
- 6 2437 -17.30 Plot H2 Pass
(40MHz)
9 2452 -17.69 Plot I2 Pass
Antl+ Ant 2
Frequency Combined PSD Limit
Test mod Ch | Result
est mode anne (MHz) (dBm/3kHz) (dBm/3kHz) est
802,11 1 2412 -9.99 Pass
1ln
6 2437 -9.80 P
(20MHz) ass
11 2462 -9.68 g Pass
802,11 3 2422 -13.50 Pass
1ln
6 2437 -13.01 P
(40MHz) ass
9 2452 -12.33 Pass
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B. Test Plot

®
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Plot H1
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5.5  Restricted Frequency Bands

55.1 Requirement

According to FCC section 15.247(d), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz bandwidth
within the band that contains the highest level of the desired power, , In addition, radiated emissions
which fall in the restricted bands, as defined in 15.205(a), must also comply with the radiated emission
limits specified in 15.209(a).

5.5.2 Test Description
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The Module is located in a 3m Semi-Anechoic Chamber; the antenna factors, cable loss and so on of
the site as factors are calculated to correct the reading.

For the Test Antenna:

Test An