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TEST REPORT DECLARATION

Applicant . Shenzhen Aquarobotman Science & Technology Co., Ltd.

Room 201, A block, #1 1st Qian Wan Road, Qianhai SZ and HK Cooperation
District, Shen Zhen, China

Manufacturer . Shenzhen Aquarobotman Science & Technology Co., Ltd.
Room 201, A block, #1 1st Qian Wan Road, Qianhai SZ and HK Cooperation

Address

Address District, Shen Zhen, China
EUT Description . Portable Underwater Drone
(A) Model No. :  AR133NE
(B) Trademark : AVA
AQUAROBOTMAN

Measurement Standard Used:
FCC Rules and Regulations Part 15 Subpart C Section 15.247: 2017,
ANSI C63.10:2013

The device described above is tested by Shenzhen Alpha Product Testing Co., Ltd. to determine the maximum
emission levels emanating from the device. The maximum emission levels are compared to the FCC Part 15
Subpart C limits both conducted and radiated emissions. The test results are contained in this test report and
Shenzhen Alpha Product Testing Co., Ltd. is assumed of full responsibility for the accuracy and completeness
of these tests.

After the test, our opinion is that EUT compliance with the requirement of the above standards.

This report applies to above tested sample only. This report shall not be reproduced in parts without written
approval of Shenzhen Alpha Product Testing Co., Ltd.

ReakYang P\g&!& ﬁ?/

Tested by (name + signature).............: Project Engineer

Simple Guan

Approved by (hame + signature).......: Project Manager

Date of iSSU€...... c.covevivininiinina September 12, 2018
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1. SUMMARY OF STANDARDS AND RESULTS

1.1.Description of Standards and Results

The EUT have been tested according to the applicable standards as referenced below:

Test Item Test Requirement SENCEITE Result
Paragraph
Conducted Emission FCC PART 15:2017 15.207 P
6dB Bandwidth FCC PART 15:2017 15.247 (a)(2) P
Output Power FCC PART 15:2017 15.247 (b)(3) P
Radiated Spurious Emission | FCC PART 15:2017 15.247 (c) P
Conducted Spurious & Band | o papT 15:2017 15.247 (d) P
Edge Emission
Power Spectral Density FCC PART 15:2017 15.247 (e) P
Radiated Band Edge FCC PART 15:2017 15.205 P
Emission
Antenna Requirement FCC PART 15:2017 15.203 P

Note:

1. P is an abbreviation for Pass.

2. Fis an abbreviation for Fail.

3. N/Ais an abbreviation for Not Applicable.
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2. GENERAL INFORMATION

2.1.Description of Device (EUT)

Description

Model Number
Diff

Trademark

Test Voltage

Operation
frequency

Channel No.
Modulation type
Antenna Type

Antenna
connector type

Software version
Hardware version

Portable Underwater Drone

AR133NE
N/A

AA

AQUAROBOTMAN

DC 11.1V From Battery;
Standalone battery charging: DC 12.6V, 2.2A

2412MHz-2462MHz for IEEE 802.11 b, g.n/HT20,
2422MHz~2452MHz for IEEE802.11n/HT40
802.110b/802.11g /802.11n(HT20): 11

802.11(HT40): 7

|EEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

|EEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)
|EEE 802.11n :OFDM(64QAM, 16QAM, QPSK, BPSK)

FPC Antenna, Maximum Gain is 0dBi

ipex connector

V10
V1.0

Report No.: T1881472 07
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2.2.Accessories of Device (EUT)

Accessoriesl

Manufacturer

Model

Power supply

2.3.Tested Supporting System Details

~ O~~~

No.

Description

Manufacturer

Model

Serial Number

Certification or
DOC

2.4.Block Diagram of connection between EUT and simulators

Supporting
System

EUT
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2.5.Test Mode Description
Duty cycle :100%Keeping TX
data rate (Mbps)(see Frequency
Mode Note) Channel (MH2)
1 Low :CH1 2412
IEEE 802.11b 1 Middle: CH6 2437
1 High: CH11 2462
6 Low :CH1 2412
IEEE 802.11¢g 6 Middle: CH6 2437
6 High: CH11 2462
. 6.5 Low :CH1 2412
IEEE 802.1214r(1éHT20 with 65 Middle: CH6 5437
' 6.5 High: CH11 2462
: 13 Low :CH3 2422
IEEE 802.1214rgHT40 with 13 Middle: CHB 437
' 13 High: CH9 2452

Note: According exploratory test, EUT will have maximum output power in those data rate. so
those data rate were used for all test.

Channel list:
For IEEE 802.11b, g, n/HT20 and IEEE 802.11 n/HT40 with 2.4G
Channel | Frequency (MHz) | Channel | Frequency (MHz) | Channel | Frequency (MHz)
CH1 2412 CH5 2432 CH9 2452
CH2 2417 CHG6 2437 CH10 2457
CH3 2422 CH7 2442 CH11 2462
CH4 2427 CH8 2447
Setting output power (Max)
802.11b 802.11g 802.11n(HT20) 802.11n(HT40)
20dBm 24dBm 23dBm 23dBm
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2.6.Test Conditions

Items Required Actual
Temperature range: 15-35C 27°C
Humidity range: 25-75% 56%

Pressure range: 86-106kPa 980kPa

2.7.Test Facility

Shenzhen Alpha Product Testing Co., Ltd

Building i, No.2, Lixin Road, Fuyong Street, Bao’an District, 518103,

Shenzhen, Guangdong, China

June 21, 2018 File on Federal Communication Commission

Registration Number: 293961

July 25, 2017 Certificated by IC
Registration Number: 12135A
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2.8.Measurement Uncertainty

(95% confidence levels, k=2)

ltem

Uncertainty

Uncertainty for Power point Conducted Emissions Test

2.74dB

Uncertainty for Radiation Emission test in 3m chamber
(below 30MHz)

2.13 dB(Polarize: V)

2.57dB(Polarize: H)

Uncertainty for Radiation Emission test in 3m chamber

3.77dB(Polarize: V)

(30MHz to 1GHz) 3.80dB(Polarize: H)
Uncertainty for Radiation Emission test in 3m chamber 4.16dB(Polarize: H)
(1GHz to 25GH?z) 4.13dB(Polarize: V)
Uncertainty for radio frequency 5.4x10-8
Uncertainty for conducted RF Power 0.37dB
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%
Uncertainty for DC and low frequency voltages 0.06%
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2.9.Test Equipment List

Equipment Manufacture Model No. Serial No. Last cal. Cal Interval
3m ETS-LINDGRE
Semi-Anechoic N N/A SEL0017 2017.09.22 1Year
Spectrum analyzer Agilent E4407B MY 46185649 2017.09.22 1Year
Receiver R&S ESCI 1166.5950K03-1011 | 2017.09.22 1Year
Receiver R&S ESCI 101202 2017.09.22 1Year
Bilog Antenna Schwarzbeck VULB 9168 VULB9168-438 2016.09.30 2Year
Horn Antenna EMCO 3115 640201028-06 2016.09.30 2Year
ActiveLoop | poiiing Daze | ZN30900A SEL0097 2016.09.30 2Vear
Antenna
Cable Resenberger N/A No.1 2017.09.22 1Year
Cable SCHW’?‘(RZBEC N/A No.2 2017.09.22 1Year
Cable SCHW’?(RZBEC N/A No.3 2017.09.22 1Year
Pre-amplifier Schwarzbeck BBV9743 9743-019 2017.09.22 1Year
- AFS33-18002650-
Pre-amplifier R&S 30-8P-44 SEL0080 2017.09.22 1Year
Temperature Terchy MHQ 120 2017.09.22 1Year
controller
20db Attenuator | ICPROBING IATS1 82347 2017.09.22 1 Year
18-40Hom | 48 40G antenna Sas-574 571 2018-3-15 3 Year
Antenna
Power Meter Anritsu ML2487A 6K00001491 2017.09.22 1 Year
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3. SPURIOUS EMISSION
3.1.Test Limits (Class A)

Frequency of emission (MHz) Field strength (microvolts/meter)

30-88 100

88-216 150

216-960 200

Above 960 500
NOTE:

a) The tighter limit applies at the band edges.
b) Emission Level(dB uV/m)=20log Emission Level(Uv/m)

3.2.Test Procedure

The measuring distance of 3m shall be used for measurements at frequency up to 1GHz and above
1GHz, The EUT was placed on a rotating 0.8 m high above ground, The table was rotated 360
degrees to determine the position of the highest radiation

The Test antenna shall vary between 1m and 4m,Both Horizontal and Vertical antenna are set of
make measurement.

The initial step in collecting conducted emission data is a spectrum analyzer Peak detector mode
pre-scanning the measurement frequency range. Significant Peaks are then marked. and then Qusia
Peak Detector mode premeasured

If Peak value comply with QP limit Below 1GHz. The EUT deemed to comply with QP limit. But
the Peak value and average value both need to comply with applicable limit above 1GHz.

For the actual test configuration, please see the test setup photo.
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3.3.Test Setup

RX Antenna

Metal Full Soldered Ground Plane
Spectrum Analyzer

I Receiver WA o(;

Below 30MHz Test Setup

RX Antenna
B —
Ant.feed | T
point |
ol | tam
|
:

Metal Full Soldered Ground Plane
Spectrum Analyzer
[ Receiver

Above 30MHz Test Setup
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Turntable +

\ EUT]

Test
15 m| lmto dm Eeceiver

—  —

Ground Plane ; /

Coaxial Cable

Above 1GHz Test Setup

3.4.Test Results

Test Condition
Continual Transmitting in maximum power.

9KHz~150KHz RBW?200Hz VBWI1KHz

150KHz~30MHz RBW9KHz VBW 30KHz
30MHZ~1GHz RBW120KHz VBW 300KHz

AbovelGHz RBW1MHz VBW 3MHz

We have scanned the 10th harmonic from 9 kHz to the EUT.

Detailed information please see the following page.

From 9KHz to 30MHz: Conclusion: PASS

Note:1.The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

2.0nly show the test data of the worst Channel in this report.
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Test result for 802.11g (Low Channel)

Vertical
80.0 dBuV/m
70
60 FCC Part15 Class A Radiation
| [
50 |
40
2 3 4 5 g
" ; >M
b
20 P
10
0
10
20
30.000 40 50 60 70 (MHz) 300 400 500 600 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuVv dB dBuv/m dBuvim dB Detector cm degree  Comment
1 47.8260 12.97 13.69 26.66 49.00 -22.34 peak
2 112.5244 19.62 11.78 31.40 53.00 -21.60 peak
3 140.8351 17.61 13.89 31.50 53.00 -21.50 peak
4 * 196.5098 22.09 10.54 32.63 53.00 -20.37 peak
5 316.5890 17.19 13.79 30.98 56.00 -25.02 peak
6 842.1296 10.92 22.68 33.60 56.00 -2240 peak

Note:1. *:Maximum data; x:Over limit; l:over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Horizontal

70

60

50

40

dBu¥/m

FCC Part15 Class A Radiation

30
20
10
0
-10
-20
30.000 40 50 60 70 [MHz2) 300 400 500 600 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv dB dBuV/m dBuV/m dB Detector cm degree Comment
1 89.2764 20.15 9.77 29.92 53.00 -23.08 peak
2 " 107.1337 26.08 11.25 37.33 53.00 -15.67 peak
3 158.1123 17.56 14.57 3213 53.00 -20.87 peak
4 204.9551 23.02 10.50 33.52 53.00 -19.48 peak
5 296.1836 22.46 13.35 35.81 56.00 -20.19 peak
6 428.0193 12.39 16.18 28.57 56.00 -2743 peak

Note:1. *:Maximum data; x:Over limit; l.over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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From 1G-25GHz

Test Mode: IEEE 802.11b TX Low

Freq I_R:\?SI Polar Al\:n;sg r;a Cable Ifa\ Qgr Result Limit |Margin Remark
(MHz) (dBuV/m) (H/V) (dB/m) loss(dB) (dB) (dBuV/m)|(dBuVv/m)| (dB)

4824 44.40 \Y/ 33.95 | 10.18 | 34.26 | 54.27 74 19.73 PK
4824 33.85 \Y/ 33.95 | 10.18 | 34.26| 43.72 54 10.28 AV
7236

9648

4824 42.58 H 33.95 | 10.18 |34.26| 52.45 74 21.55 PK
4824 31.90 H 33.95 | 10.18 |34.26| 41.77 54 12.23 AV
7236

9648

Test Mode: IEEE 802.11b TX Mid

4874 43.00 \Y/ 3393 | 10.2 |34.29| 52.84 74 21.16 PK
4874 33.82 \Y/ 33.93 | 10.2 |34.29| 43.66 54 10.34 AV
7311

9748

4874 42.46 H 3393 | 10.2 |34.29| 52.30 74 21.70 PK
4874 33.83 H 33.93 | 10.2 |34.29| 43.67 54 10.33 AV
7311

9748

Test Mode: IEEE 802.11b TX High

4924 42.46 \Y/ 33.98 | 10.22 | 34.25| 52.41 74 21.59 PK
4924 32.99 \Y/ 33.98 | 10.22 |34.25| 42.94 54 11.06 AV
7386

0848

4924 43.43 H 33.98 | 10.22 |34.25| 53.38 74 20.62 PK
4924 32.94 H 33.98 | 10.22 | 34.25| 42.89 54 11.11 AV
7386

0848

Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with

FCC limit.
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Test Mode: IEEE 802.11g TX Low

Read | Polar | Antenna Amp - .
Freq Cable Result Limit |[Margin
(MH2) | dléﬁbe/lm) (HIV) (Zag/tr?]r) loss(dB) F&Cé‘;r (dBuV/m)|(dBuv/m)| (dB) | emark
4824 | 44.26 \% 33.95 10.18 34.26 54.13 74 19.87 PK
4824 | 32.13 \% 33.95 10.18 34.26 42.00 54 12.00 AV
7236
9648
4824 | 43.32 H 33.95 10.18 34.26 53.19 74 20.81 PK
4824 | 34.59 H 33.95 10.18 34.26 44.46 54 9.54 AV
7236
9648
Test Mode: IEEE 802.11g TX Mid
4874 | 42.19 \% 33.93 10.2 34.29 52.03 74 21.97 PK
4874 | 34.10 \% 33.93 10.2 34.29 43.94 54 10.06 AV
7311
9748
4874 | 41.75 H 33.93 10.2 34.29 51.59 74 22.41 PK
4874 | 33.07 H 33.93 10.2 34.29 42.91 54 11.09 AV
7311
9748
Test Mode: IEEE 802.11g TX High
4924 | 43.21 \% 33.98 10.22 34.25 53.16 74 20.84 PK
4924 | 34.25 \% 33.98 10.22 34.25 44.20 54 9.80 AV
7386
9848
4924 | 43.50 H 33.98 10.22 34.25 53.45 74 20.55 PK
4924 | 34.34 H 33.98 10.22 34.25 44.29 54 9.71 AV
7386
9848
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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Test ModelEEE 802.11n HT20 TX Low

Read | Polar | Antenna Amp - .
Freq Cable Result Limit |[Margin
(MH2) | dléﬁbe/lm) (HIV) (Zag/tr?]r) loss(dB) F&Cé‘;r (dBuV/m)|(dBuv/m)| (dB) | emark
4824 | 45.95 \% 33.95 10.18 34.26 55.82 74 18.18 PK
4824 | 32.44 \% 33.95 10.18 34.26 42.31 54 11.69 AV
7236
9648
4824 | 44.07 H 33.95 10.18 34.26 53.94 74 20.06 PK
4824 | 33.34 H 33.95 10.18 34.26 43.21 54 10.79 AV
7236
9648
Test Mode:IEEE 802.11n HT20 TX Mid
4874 | 42.17 \% 33.93 10.2 34.29 52.01 74 21.99 PK
4874 | 32.30 \% 33.93 10.2 34.29 42.14 54 11.86 AV
7311
9748
4874 | 41.40 H 33.93 10.2 34.29 51.24 74 22.76 PK
4874 | 32.71 H 33.93 10.2 34.29 42.55 54 11.45 AV
7311
9748
Test Mode:IEEE 802.11n HT20 TX High
4924 | 41.93 \% 33.98 10.22 34.25 51.88 74 22.12 PK
4924 | 32.32 \% 33.98 10.22 34.25 42.27 54 11.73 AV
7386
9848
4924 | 42.23 H 33.98 10.22 34.25 52.18 74 21.82 PK
4924 | 33.18 H 33.98 10.22 34.25 43.13 54 10.87 AV
7386
9848
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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Test ModelEEE 802.11n HT40 TX Low

Read | Polar | Antenna Amp - .
Freq Cable Result Limit |[Margin
(MH2) | dléﬁbe/lm) (HIV) (Zag/tr?]r) loss(dB) F&Cé‘;r (dBuV/m)|(dBuv/m)| (dB) | emark
4844 | 42.79 \% 33.95 10.18 34.26 52.66 74 21.34 PK
4844 | 33.48 \% 33.95 10.18 34.26 43.35 54 10.65 AV
7266
9688
4844 | 44.08 H 33.95 10.18 34.26 53.95 74 20.05 PK
4844 | 33.12 H 33.95 10.18 34.26 42.99 54 11.01 AV
7266
9688
Test Mode:IEEE 802.11n HT40 TX Mid
4874 | 42.98 \% 33.93 10.2 34.29 52.82 74 21.18 PK
4874 | 32.13 \% 33.93 10.2 34.29 41.97 54 12.03 AV
7311
9748
4874 | 42.34 H 33.93 10.2 34.29 52.18 74 21.82 PK
4874 | 32.97 H 33.93 10.2 34.29 42.81 54 11.19 AV
7311
9748
Test Mode:IEEE 802.11n HT40 TX High
4904 | 42.13 \% 33.98 10.22 34.25 52.08 74 21.92 PK
4904 | 33.04 \% 33.98 10.22 34.25 42.99 54 11.01 AV
7356
9808
4904 | 42.28 H 33.98 10.22 34.25 52.23 74 21.77 PK
4904 | 33.37 H 33.98 10.22 34.25 43.32 54 10.68 AV
7356
9808
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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4. POWER LINE CONDUCTED EMISSION
4.1. Test Limits

Conducted limit (dBpV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 /9 66
0.5-30 73 60

Notes: 1. *Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.
3.The limit decreases in line with the logarithm of the frequency in the rang of 0.15 to 0.50
MHz.

4.2. Test Procedure

The EUT is put on the plane 0.8m high above the ground by insulating support and is connected to
the power mains through a line impedance stabilization network (L.1.S.N.). This provides a
500hm coupling impedance for the EUT system. Please refer the block diagram of the test setup
and photographs. Both sides of AC lines are checked to find out the maximum conducted
emission. In order to find the maximum emission levels, the relative positions of equipment and
all of the interface cables shall be changed according to ANSI C63.10:2013 on Conducted
Emission Measurement.

The bandwidth of test receiver is set at 9 kHz.

4.3.Test Setup

% Vert. reference plane
\\: / EMI receiver
Q ———1
N oBBER O
) 40em !
N /1 EUT | ©
™~ I | | |
R
N
:\\\ ) B0cm J
NI .,-/
NEESS rd
= |

o
/7/7‘ T f(ﬁ?
LISN

™~
-

Reference ground plane
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4.4.Test Results
Not applicable for equipment operated with battery power supply.
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5. CONDUCTED MAXIMUM OUTPUT POWER

5.1.Test limits
Please refer section15.247.
Regulation 15.247(b) The limit of Maximum Peak Output Power Measurement is 1 W(30dBm)

5.2.Test Procedure

Details see the KDB558074 D01 Meas Guidance V04

5.2.1 Place the EUT on the table and set it in transmitting mode.

5.2.2 Connected the EUT’s antenna port to peak power meter by 20dB attenuator.
5.2.3 Measure out each mode and each bands peak output power of EUT.

Note: The cable loss and attenuator loss were offset into measure device as amplitude offset.

5.3.Test Setup

Power meter
EUT

Y

5.4.Test Results
PASS

Detailed information please see the following page.
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Frequency PK Output .

Mode (MH2) power(dBm) Limit (dBm) Result

CH1: 2412 19.45 30 PASS

IEEE 802.11 b CH6: 2437 19.61 30 PASS

CH11: 2462 19.73 30 PASS

CH1: 2412 23.27 30 PASS

IEEE 802.11 g CHG6: 2437 22.95 30 PASS

CH11: 2462 22.96 30 PASS

CH1: 2412 22.46 30 PASS

IEEE 802.11 CH6: 2437 22.68 30 PASS
n/HT20 with 2.4G

CH11: 2462 22.89 30 PASS

CHa3: 2422 22.71 30 PASS

IEEE 802.11 CHG6: 2437 22.64 30 PASS
n/HT40 with 2.4G

CH9: 2452 22.38 30 PASS
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6. PEAK POWER SPECTRAL DENSITY

6.1.Test limits

6.1.1 Please refer section15.247.

6.1.2 For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8dBm in any 3kHz band during any time
interval of continuous transmission.

6.1.3 The direct sequence operating of the hybrid system, with the frequency hopping operation

turned off, shall comply with the power density requirements of paragraph (d) of this section.

6.2.Test Procedure

Details see the KDB558074 D01 Meas Guidance V04

6.2.1 Place the EUT on the table and set it in transmitting mode.

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

6.2.3 Set the spectrum analyzer as RBW = 3kHz(Set the RBW to: 3 kHz<<RBW=<100 kHz.),
VBW = 10kHz(Set the VBW=3XRBW), span=1.5XDTS bandwidth., detail see the test

plot.
6.2.4 Record the max reading.
6.2.5 Repeat the above procedure until the measurements for all frequencies are completed.

6.3.Test Setup

Spectrum
Analyzer

A 4

EUT
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6.4.Test Results

Test Power Spectral Density (dBm) Limit
Result
CH | 802.11b | 802.11g | 802.11n(HT20) | 802.11n(HT40) | (dBm/3kHz)
Lowest | -7.744 -10.416 -11.054 -15.162
Middle | -9.689 -14.886 -11.027 -13.297 8.00 Pass
Highest | -9.930 -12.972 -11.067 -13.920
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7. BANDWIDTH

7.1.Test limits

Please refer section15.247
For direct sequence systems, the minimum 6dB bandwidth shall be at least 500 kHz.

7.2.Test Procedure

Details see the KDB558074 D01 Meas Guidance V04

a) The bandwidth is measured at an amplitude level reduced 20dB from the reference level. The
reference level is the level of the highest amplitude signal observed from the transmitter at the
fundamental frequency. Once the reference level is established, the equipment is conditioned
with typical modulating signal to produce the worst-case (i.e. the widest) bandwidth.

b) The test receiver set RBW = 100kHz, VBW =3*RBW =300kHz,, Peak Detector, Sweep time set
auto, detail see the test plot.

7.3.Test Setup

Spectrum
EUT Analyzer

Y

7.4.Test Results
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IEEE 802.11b:
Frequency 6dB Bandwidth  |99% Occupied Bandwidth|  Limit
Channel Result
(MH2) (MH2) (MHz) (MHz) :
Low 2412 9.618 14.696 0.5 PASS
Mid 2437 9.095 14.670 0.5 PASS
High 2462 10.09 14.882 0.5 PASS
IEEE 802.119g
Frequency 6dB Bandwidth  |99% Occupied Bandwidth|  Limit
h I Resul
Channe (MH2) (MHz) (MHz) (MH2) esult
Low 2412 14.26 16.489 0.5 PASS
Mid 2437 15.12 16.491 0.5 PASS
High 2462 15.06 16.605 0.5 PASS
IEEE 802.11n/HT20
Frequency 6dB Bandwidth  |99% Occupied Bandwidth|  Limit
Channel Result
(MH2) (MH2) (MHz) (MHz) >
Low 2412 15.06 17.605 0.5 PASS
Mid 2437 15.06 17.624 0.5 PASS
High 2462 13.87 17.696 0.5 PASS
IEEE 802.11n/HT40
Frequency 6dB Bandwidth  |99% Occupied Bandwidth|  Limit
Ch I Result
T (mH) (MH2) (MH2) (MHz) |
Low 2422 35.15 36.010 0.5 PASS
Mid 2437 32.61 35.957 0.5 PASS
High 2452 35.11 36.098 0.5 PASS
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IEEE 802.11b:

Agliant Spactrum Anaiyzer - Occupled BW Agilent Spactrum Analyzer - Occupied BW
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IEEE 802.11n/HT20

IEEE 802.11n/HT40
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8. BAND EDGE CHECK

8.1.Test limits

Please refer section15.247

All the lower and upper band-edges emissions appearing within 2310MHz to 2390MHz and
2483.5MHz to 2500MHz restricted frequency bands shall not exceed the limits shown in 15.209,
all the other emissions outside operation frequency band 2400MHz to 2483.5MHz and 5725MHz
to 5850MHz shall be at least 20dB below the fundamental emissions, or comply with 15.209

limits.

8.2.Test Procedure

Details see the KDB558074 D01 Meas Guidance V04

8.2.1 Put the EUT on a 1.5m high table, power on the EUT. Emissions were scanned and measured
rotating the EUT to 360 degrees, Find the maximum Emission

8.2.2 Check the spurious emissions out of band.

8.2.3 RBW 1MHz, VBW 3MHz, peak detector for peak value , RBW 1MHz ,VBW 10Hz , RMS
detector for AV value.

8.3.Test Setup

Same as 5.2.2.

8.4.Test Results
PASS.

Detailed information please see the following page.
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Test Mode: IEEE 802.11b-Low

Polarization: Vertical Polarization: Horizontal
1000 dBuVAm 1100 dBuV/m
an 100
® FLC Part 15 Abovy 16_Peak w0
o -
FCC Part 15 Abpee 16
o FCL Hart 15 Aboje 16_Alg mn
s
I ” (I P A \\‘A‘W m FOC ffoat 15_Above 16_A%g
© 50 IR KT
Ty
w w
E
10
0o 100
210000 [z 2430.000 2310.000 Mz 2430.000
No. Mk. Freq. Readng Comect Measure- Limit Margin Antenna Table No. Mk Freq Readng Corect Messure Limi Margn FYTIe————
Level  Factor  ment Height Degree Lovel  Facor  manl Height Degres
MH: M
iz dBuy B aBuVim dBuVim dB Detector cm degree  Comment WMHz 48UV 4B dBuVim dBuVim 4B Detector om degres  Comment
T+ 2413165 10084 341 9743 7400 2343 peak TS0 53 ad0 i0TE 00 I e peak
2 2300000 4843 340 4503 7400 2897 peak T 000 805 340 5 Tl 535 ek
Test Mode: IEEE 802.11b-High
Polarization: Vertical Polarization: Horizontal
1000 dBd/m 100 dBu¥/m
/f) »
) /\)
| FCC Part 15_Above 16_Peak
o L H
FCC Pant 15_Above 16_Peak
0 o
FCE Part 15_Abiove 16_Avg
bl i
» w0 “ha,
E A0
E ®
i n
00 100
25T ey Fr 2450000 ] 7550 000
No. Mk Freq. Reading Comect Measure- Limit Margin Antenna Table No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna  Table
Level Factor ment Height Degree Level Factor ment Height Degree
MHz dauv a6 dBuVim  dBuVim  dB  Detector cm  degree Comment [ dBuV 48 dBuVim  @BuMim o8 Detector ¢m  degres Comment
1 7 2463204 9006 340 0566 7400 2166 peak 1 * 24620998 10339  -340 9999 7400 2599 peak

2 2483 500 4798 -338 44 60 7400 -2940 poeak 2 2483.500 50.19 -3.38 46,81 7400 -27.19 peak
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Test Mode: IEEE 802.11g-Low
Polarization: Vertical

Polarization: Horizontal

100 diuvim

oy

|

o q;n 15_Abwve 16_Peak

50 4 qul\w" o
RO PRI

w

Y

)

10.0]

2310000 (] 430,000
No Mk Freq. Reading Comect Measure- Limit Margin Antenna  Table
Level  Factor  ment Height Degree
MHz dBuy a8 dBuW/m  dBuMim B Detector  em degree  Comment

1 2300000 5346 -3.40 5506 7400 -1894 peak

2 2300000 4092 340 3752 5400 -1648 AVG

3 * 2415738 10603 -341 102 62 7400 2862 peak

Polarization: Horizontal

1100 dB/n

000 i
an
)
FCC Pt 15 fbove 16_Pe:
™
60
Part 14 Abave 16_Avg
50
e o ey
4
0
)
0
0o,
2310.000 MH2) 2430.000
Mo. Mk. Freq. Reading Comect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
WHz dBuv dB dBu/im  ¢Bu¥im dB  Defector  om degree  Comment
1 * 2408.14%3  100.02 -3.40 96.62 7400 2262 peak
2 2390.000 5162 -340 48.22 7400 -2578 peak
Test Mode: IEEE 802.11g-High
Polarization: Vertical
1000 dBum
an
80
FLC Part 15_Above 16_Peak
0
60
" FCL Fart 15 Abova 16_Ava
50
w0
n
20
10
o
2450.000 MHz) 2550.000
No. Mk, Freq Reading Comect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv B dBuvim  cBuV/m OB  Dstecior  cm degree  Comment
1 % 2467742 9350 -3.39 95.11 7400 2111 peak
2 2483500 5061 -338 4723 7400 -2677 peak

100
a0
80
FLC Part 15_Above 16_Peak
™
60
FCT Part 15_Abovs 16_Avs
50
an
)
2
e
2450.000 Hz) 2550.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBul B dBuVfm  dBuv/m  dB  Detecor  cm degree  Comment
1 * 2468264 10246 -339 9907 7400 2507 peak
2 2483500 5344 -3.38 55.06 7400 -1894 peak
3 2483 500 4031 -338 3693 5400 -1707 AVG
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Test Mode: IEEE 802.11n20-Low
Polarization: Vertical Polarization: Horizontal

1000 B/

0.0 B

an
100

a0
FLC Part 14 Abovel 16_Peak 0

i)
0

FOC Past 15 Above [16_Peak

50

FCL Part |5_Above 16) m

| sk AWW IW‘*"‘ 60

50

5_abovo 16_w

= iy At
@
2
30
10
0 s
2310.000 ) 210,000 0o
0000 ] Z4%0.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level  Factor  ment Height Degree No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
MHZ " gguv & Bu/im  cBuvim @B Defecior om  degree Comment Level  Factor  ment Height  Degree
3 N v m
T i 99EE 341 W17 TAG BT peak dBuv @  oBu/m  dBuvim o5  Detector om  degiee Comment
2 2390.000 49.96 -3.40 46.56 7400 -2744 peak 1 % 2414831 10559 341 102.18 7400 2818 peak

2 2390.000 57.26 -3.40 53.86  74.00 -20.14 peak

Test Mode: IEEE 802.11n20-High

Polarization: Vertical Polarization: Horizontal
M0 @B 1000 dwvim
100 a0
a0 80
FCC Part 15 Above 1G_Peak
w0 m
FOC Part 15_thove 16_Pesk
™ 0
4 FCE Pant 15_Abova 16_Ava
” " ‘WWWW
FCC Part 15_Above 16_Avg "i Pl " b n " e
50 40
40 a0
0 0
E 10
100 L
2450.000 [MHz) 2550.000 2450.000 [MH2) 2550.000
No. Mk Freq Reading Comect Measure- Limit Margin Antenna Table No. Mk Freq. Reading Correct Measure- Limit Margin Antenna  Table
Level Factor  ment Height  Degree Level Factor  ment Height Degree
WHz dauy dB dBuvim  dBuMim  dB  Defector  om degree  Comment WHz dBuv dB dBuVfm  cBuMim  dB  Defecior  cm degree  Comment
1 * 2458855 10344 -339  100.05 7400 2605 peak 1 * 2466456 10277 -339 9938 7400 2538 peak
2 2483500 5857 -338 5519 7400 -1881 peak 2 2483500 6054 338 5716 7400 -1684 peak

3 2483 500 39.93 -3.38 36.55 5400 -1745 AVG 3 2483500 40.19 -338 3681 5400 -1719 AVG
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Test Mode: IEEE 802.11n40-Low

Polarization: Vertical Polarization: Horizontal
00,0 dBu¥/m 10 dlVim
an o0
80 30
FCC Pait 15 Abovg 16 Peak.

2

n w0
FCL Part | 5_Above!16_Pesk
o ]
Part 15 Abevs
5 ] &
Mk " n FCC Pail 15_Above 16_Av

o [ il . N e
3 40
= £
n 2
0o 100
Zhnoon (L] 440,000 2310000 [Miz) 2440000
No. Mk Freq. Reading Correct Measure- Limit Margin Antenna  Table i .
Level Factor ment Height Degree No. M. Freq. Rf:&;?g %22::’: Mf:;:m Limit - Margin r;zrma [.)r;;)rlze
WHz SBuv a5 dBuvim  dBuMim  d8  Defecior cm  dsgree Comment T v = S
T * 2408349 9719 -3.40 9379 7400 1979 peak T 2312077 10638 341 10187 7400 2787 peak
2 2390000 4810 -3.40 4470 7400 -2930 peak 3 5390000 FE30 340 5180 7400 2210 peak
Test Mode: IEEE 802.11n40-High
Polarization: Vertical Polarization: Horizontal
1000 dBuvim 1100 dBurim
" 100 [ g ey
/
" . » | \
FLC Part 15 Above 16_Peak

bl 0 l"
/ FCC Pt 15 Above 16_Peak
6 w |f
n FLE Part 15 Abova 16_Ava
¥ . .

w0 50
LR S e MR VY S
an a
20 £
10 )
o w00
2450.000 MHz) 2550.000 2450000 Mz 2550.000
No. Mk Freq. Reading Corect Measure- Limit Margin Antenna Table No. Mk. Freq. Reading Comect Measure- Limit Margin Antenna  Table
Level  Factor  ment Height Degree Level  Faclor  ment Height Degree
THz dBav & GBuvim  cBuMim  dB  Delecior  em  degree Comment MHz 9BuV a8 dBuVim  dBuVim 0B  Delector em  degree Comment
1 % 2466753 92.09 -3.39 9470 7400 2070 peak 17 2484677 10371 339 10032 7400 2632 peak
2 2483500 5268 -338 4528 7400 -2472 peak 2 2483.500 50.64 -338 5626 7400 1774 peak

3 2483500 4088 -338 3750 5400 -1650 AVG

Note: 1. *:Maximum data; x:Over limit; :over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Test mode: 802.11b

Spoctrum Analyzer - Swept SA

‘Start Freq 2.310000000 GHz
PNO: Fast (o
IFGain:Low

Ref Offset 1 dB.
Ref 20.00 dBm

Start 2.31000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Avg Type: Log-Pur
Trig: Free Run AvglHold>1001100

Atten: 30 4B

Stop 2.42000 GHz
Sweep 10.53 ms (1001 pts))

MFA MIOE TRC B

2.40000 GHz

SSoounnnwm -

i

32856 dBm |

FUNCTION — FUNCTION WIDTH FUNCTION VALUE

g

STATUS

Spectrum Analyzar - Swopt SA
Avg Type: Log-Pwr Frequency

RO Tast o Trig: Fres Run AvglHold> 100100

IFGain:Low Asten: 30 4B

Ref Offset 1 dB
Ref 20.00 dBm

e

Stop 2.55000 GHz

Start 2.46000 GHz
Sweep 8.667 ms (1001 pts)

#Res BW 100 kHz
MFA MIOE TRC FUNCTION __FUNCTION WIDTH

sTATUS

Lowest channel

Highest channel

Test mode: 802.11g

‘Start Freq 2.310000000 GHz

NO: Fast Ly,
IFGaln:Low

Ref Offset 1 dB.
Ref 20.00 dBm

Start 2.31000 GHz
#Res BW 100 kHz

Avg Type: Log-Pur
AvglHold>1001100

Stop 2.42000 GHz
Sweep 10.53 ms (1001 pts))

WER WIDE TR 501 FUNCTIGN — FUNCTION DT FUNCIONVALIE
1 ETHEN I
3 e
3
1 —
H —
6
7 E—— —
H —
9
10 —
11 - I
¢ >

wec sTamus

Spactram Anaiyzor - Swopt Sk
Aug Type: Log-Pwr ey
AvglHold>100/100

‘Start Freq 2.460000000 GHz
5 L)

NO: Fa
IFGain:Low

Trig: Free Run
n:30

Ref Offset 1 dB
Ref 20.00 dBm

T S WY Y RN

Stop 2.55000 GHz

Start 2.46000 GHz
Sweep 8.667 ms (1001 pts)

#Res BW 100 kHz #VBW 300 kHz
MFA MIOE TRC FUNCTION __FUNCTION WIDTH
|

sTATUS

Lowest channel

Highest channel
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Test mode: 802.11n(HT20)

Frequency

‘Start Freq 2.310000000 GHz Aug Type: Log-Par T Freguency Avg Type: Log-Pwr
WO: Fast Lo AvglHeld>100/100 WO: Fast g 17ig:Free Run AvglHeld=>100/00
(FGain:Low IFGain:Low n: 30

Ref Offset 1 dB. Ref Offset 1 dB
Ref 20.00 dBm a Ref 20.00 dBm

.
s
e

|

Stop 2.42000 GHz Start 2.46000 GHz Stop 2.55000 GHz
#VBW 300 kHz Sweep 10.53 ms (1001 pts)) #Res BW 100 kHz Sweep 8.667 ms (1001 pts)

WK MODE TR 5C1) [ T FUNCTION KA MODE TR 5C1)
£38 dBm

9 GH,
2,400 00 GHz

FUNCTION | FUNCTION WADTH

Sonounanuns

STaTus

Highest channel

]

Lowest channel

Test mode: 802.11n(HT40)

Agilens Spectyum Anslyzer - Swept SA

Spectram Analyzer - Swept SA

Start Freq 2.310000000 GHz Avg Type: Log-Pur A Avg Type: Log-Pwr
PHO: Fast Ly AvglHold>100/100 FHO: Fast Ly AvalHold> 100100
IFGain-Low __ Atten: 30 48 IFGain-Low

Ref Offset 1 dB. t Ref Offset 1 dB
Ref 20.00 dBm C Ref 20.00 dBm

Rt

Stop 2.42000 GHz Start 2.46000 GHz Stop 2.55000 GHz
Sweep 8.667 ms (1001 pts)

#Res BW 100 kHz

WRA MODE TRE| SIL

#VBW 300 kHz Sweep 10.53 ms (1001 pts))
FONCTOVALUE

FUNCTION | FUNCTION WADTH

STaTus

Highest channel

]

Lowest channel
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9. ANTENNA REQUIREMENT

9.1.Standard Requirement

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. 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. The manufacturer may design the unit so that a broken
antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited.

9.2.Antenna Connected Construction
The antenna connector is unique antenna and no consideration of replacement. Please see EUT

photo for details.

9.3.Results
The EUT antenna is FPC Antenna. It complies with the standard requirement.

Antenna connector type: ipex connector.
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10.TEST SETUP PHOTO

10.1.Photos of Radiated emission
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11.EUT PHOTO
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€ neA@or

Rated Energy: 44.4Wh/11.1V

Manutacturer: Shenzhan Aquarobotman Science & Tachnology Co_Ltd.
MADE IN CHINA

CEFEA®OR
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