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2 Test Summary

Test Item Test Requirement Test method Result
FCC 47 CFR Part 15 Subpart C
Section 15.203
Antenna Requirement ANSI C63.10-2013 PASS
FCC 47 CFR Part 15 Subpart C
Section 15.407(a)(1) (2)
FCC 47 CFR Part 15 Subpart E
AC Power Line Section 15.407 (b)(6) ANS| C63.10-2013 PASS
Conducted Emission | ¢ 47 cFR Part 15 Subpart C '
Section 15.207
26 dB emission FCC 47 CFR Part 15 Subpart E KDB 789033 D02
bandwidth . ) N/A
Section 15.407 (a)(2)(5) v02r01 Section C.1
FCC 47 CFR Part 15 Subpart E KDB 789033 D02
6 dB bandwidth ) ) PASS
Section 15.407 (e) v02r01 Section C.2
KDB 789033 D02
Maximum conducted FCC 47 CFR Part 15 Subpart E )
Section 15.407 ()(1)(2)(3) v02r01 Section PASS
output power ection 15. a
E.3.a(Method PM)
Peak Power Spectral FCC 47 CFR Part 15 Subpart E KDB 789033 D02 PASS
Density Section 15.407 (a)(1)(2)(3) v02r01 Section F
- FCC 47 CFR Part 15 Subpart E
Frequency stability ANSI C63.10-2013 PASS
Section 15.407 ()
FCC 47 CFR Part 15 Subpart E
Radiated Emissions and .
Section 15.407 (b)(1)(2)(3)(4)(6)
Band Edge ANSI C63.10-2013 PASS
Measurement FCC 47 CFR Part 15 Subpart C
Section 15.209/205
) KDB 905462 D03
Dynamic Frequency FCC 47 CFR Part 15 Subpart E ) ]
Section 15.407 (h)
New Rules v01r02

Note: N/A: In this whole report not application.
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4 General Information

4.1 Client Information

Applicant:

SHENZHEN HUBSAN TECHNOLOGY CO., LTD.

Address of Applicant:

13th Floor, Bldg 1C, Shenzhen Software Industry Base, Xuefu Road,
Nanshan District, Shenzhen, China 518054

Manufacturer:

SHENZHEN HUBSAN TECHNOLOGY CO., LTD.

Address of Manufacturer:

13th Floor, Bldg 1C, Shenzhen Software Industry Base, Xuefu Road,
Nanshan District, Shenzhen, China 518054

Factory:

Dongguan Tengsheng Industrial Co., Ltd.

Address of Factory:

A22# Luyi Street, Tianxin Village, Tangxia Town, Dongguan, China.

4.2 General Description of EUT

Product Name:

Hubsan HT016 Transmitter B

Model No.:

HTO016
Trade Mark: N/A
Hardware version: V1.0
Software version: V1.0

Operation Frequency:

5725 ~ 5850 MHz

Channel Numbers:

5725 ~ 5850 MHz: 5 for 802.11a, 802.11n (HT20)
2 for 802.11n (HT40)

Type of Modulation:

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

Channel Spacing:

IEEE 802.11a/n-HT20: 20 MHz
IEEE 802.11n-HT40: 40 MHz

Sample Type: [JMobile  [X] Portable  [] Fix Location
Test Software of EUT: RF test (manufacturer declare )
Antenna Type: Integral antenna

Antenna Gain:

ANT1: 2.99dBi
ANT2: 2.990dBi

Power Supply:

Battery: 3.7 V 2600 mAh Li-Po
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Operation Frequency Each of Channel

Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
For IEEE 802.11a/n-HT20 operation in the 5725 MHz to 5850 MHz band
149 5745 MHz 153 5765 MHz 157 5785 MHz 161 5805 MHz
165 5825 MHz - - - - - -
For IEEE 802.11n-HT40 operation in the 5725 MHz to 5850 MHz band
151 5755 MHz 159 5795 MHz -- -- -- --
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the

middle frequency, and the highest frequency of channel were selected to perform the test, and the selected
channel see below:

Test RF Channel Lists
Mode Tx/Rx Frequency
Lowest(L) Middle(M) Highest(H)
IEEE 802.11a Channel 149 Channel 157 Channel 165
5725 MHz to 5850 MHz
IEEE 802.11n-HT20 5745 MHz 5785 MHz 5825 MHz
Channel 151 -- Channel 159
IEEE 802.11n-HT40 5725 MHz to 5850 MHz
5755 MHz -- 5795 MHz

Note:

Software (RF test) provided by client enabled the EUT to transmit and receive data at lowest, middle and
highest channel individually.
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4.3 Test Environment and Mode

Operating Environment:

Humidity: 52 % RH

Atmospheric 1008 mbar

Pressure:

Test Condition Temperature (°C) Voltage (V)

TN/VN +15 to +35 3.7

TLVL -20 3.4

THIVL 50 3.4

TL/VH -20 4.2

THIVH 50 4.2
Remark:

1)The EUT just work in such extreme temperature of -20 °C to 50 °C and the extreme voltage of 3.4 V to 4.2
V, so here the EUT is tested in the temperature of -20 °C to 50 °C and the voltage of 3.4 Vto 4.2 V.

2VN: Normal Voltage; TN: Normal Temperature;

TL: Low Extreme Test Temperature; TH: High Extreme Test Temperature;

VL: Low Extreme Test Voltage; VH: High Extreme Test Voltage.

Operated Mode for Worst Duty Cycle:

Test Signal Duty Cycle(x) Duty Cycle(x) Average correction factor(dB)
IEEE802.11a_ANT1 98.25 0.08
IEEE802.11n (HT20) ANT1 98.07 0.08
IEEE802.11n (HT40) ANT1 96.26 0.17
IEEE802.11a_ANT2 98.25 0.08
|IEEE802.11n (HT20) ANT2 98.13 0.08
IEEE802.11n (HT40) ANT2 96.26 0.17
Remark:

1) Duty cycle= On Time/ Period;
2) Duty Cycle factor = 10 * log(1/ Duty cycle);
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Test plot as follows:

Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20181100066E-01

Test Case: Duty Cycle

Mode: 11a ANT1

Temperature: TN

25 dBm

*Att

RBW 20 MHz Marker 3
VBW 30 MHz 2.28 dBm

20 dB SWT 10 ms 2.837500 ms

Marke

De

td 1 [T1

-10

F-30

-70

Center 5.745 GHz

Date: 30.NOV.2018 15:02:30

1 ms/

Test Case: Duty Cycle

Mode: 11N20SISO_ANT1

Temperature: TN

25 dBm

*Att

RBW 20 MHz Marker 3
VBW 30 MHz 2.31 dBm

20 dB SWT 10 ms 2.051250 m

Markqr 1 [T1|]

Deltd 1 [T1

-10

-20

F-30

F-50

--60

-0

Center 5.745 GHz

Date: 30.NOV.2018 15:20:21

1 ms/
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Test Case: Duty Cycle

Mode: 11N40SISO_ANT1 Temperature: TN

® RBW 20 MHz Marker 3 [T1 ]
VBW 30 MHz 1.77 dBm

Ref 25 dBm *Att 20 dB SWT 10 ms 1.540000 m

Markgqr 1 [T1]]

Deltq 1 [T1 seL

-10

F-30

-70

Center 5.755 GHz 1 ms/

Date: 30.NOV.2018 15:36:28

Test Case: Duty Cycle

Mode: 11a_ANT2 Temperature: TN

® RBW 20 MHz Marker 3 [T1 ]
VBW 30 MHz 1.8C

Ref 25 dBm *Att 20 dB SWT 10 ms 2.28125

Markqr 1 [T1|]

e
133.75¢000 us II:!

sGL

--60

-0

Center 5.745 GHz 1 ms/

Date: 30.NOV.2018 15:54:21
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Test Case: Duty Cycle

Mode: 11N20SISO_ANT2 Temperature: TN

® RBW 20 MHz arker 3 [T1
VBW 30 MHz 1.80 dBm

Ref 25 dBm *Att 20 dB SWT 10 ms 2.281250 ms

--60

--70

Center 5.745 GHz 1 ms/

Date: 30.NOV.2018 15:54:21

Test Case: Duty Cycle

Mode: 11N40SISO_ANT2 Temperature: TN

Ref 25 dBm *Att 20 dB SWT 10 ms

® RBW 20 MHz Marker 3 [T1
VBW 30 MHz C
rkd:

--20

--30

--40

F-50

--60

--70

Center 5.755 GHz 1 ms/

Date: 30.NOV.2018 16:24:58
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4.4

4.5

4.6

Description of Support Units

The EUT has been tested with associated equipment below.

Description Manufacturer Model No. Remark FCC certification
PC Lenovo ThinkPad E450c Provide by lab ID

Test Location
All tests were performed at:
Shenzhen Huaxia Testing Technology Co., Ltd.,

1F., Block A of Tongsheng Technology Building, Huahui Road, Dalang Street, Longhua New District,
Shenzhen, Guangdong, China

Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
* CNAS (No. CNAS L5785)

CNAS has accredited Shenzhen Huaxia Testing Technology Co., Ltd. Shenzhen Branch EMC
Lab to ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration
Laboratories (CNAS-CLO1 Accreditation Criteria for the Competence of Testing and Calibration
Laboratories) for the competence in the field of testing.

* ISED Registration No.: 22984-1
The 3m Semi-anechoic chamber of Shenzhen Huaxia Testing Technology Co., Ltd. has been
registered by Certification and Engineering Bureau of Industry Canada for radio equipment testing

* A2LA (Certificate No. 4742.01)
Shenzhen Huaxia Testing Technology Co., Ltd., Shenzhen EMC Laboratory is accredited by the
American Association for Laboratory Accreditation(A2LA). Certificate No. 4742.01.

¢ FCC Registration No.: 522263

Shenzhen Huaxia Testing Technology Co., Ltd., Shenzhen 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 No.:522263
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4.7 Statement of the measurement uncertainty
The data and results referenced in this document are true and accurate.

The reader is cautioned that there may be errors within the calibration limits of the equipment and
facilities.

The measurement uncertainty was calculated for all measurements listed in this test report acc. to
CISPR 16 - 4 ,Specification for radio disturbance and immunity measuring apparatus and methods —
Part 4: Uncertainty in EMC Measurements” and is documented in the Shenzhen Huaxia Testing
Technology Co., Ltd. quality system acc. to DIN EN ISO/IEC 17025.

Furthermore, component and process variability of devices similar to that tested may result in
additional deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

Hereafter the best measurement capability for CQA laboratory is reported:

Test Range Uncertainty Notes
Radiated Emission Below 1GHz +5.12dB (2)
Radiated Emission Above 1GHz +4.60dB (1)
Conducted 0.15~30MHz +3.34dB (2)
Disturbance

(1)This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

4.8 Deviation from Standards

None.

4.9 Abnormalities from Standard Conditions

None.

4.10 Other Information Requested by the Customer

None.
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411 Equipment List
Instrument Calibration Calibration
Test Equipment Manufacturer Model No. No. Date Due Date
EMI Test Receiver R&S ESR7 CQA-005 2018/9/26 2019/9/25
Spectrum analyzer R&S FSU26 CQA-038 2018/10/28 | 2019/10/27
AFS4-
00010300-18- 2018/9/26 2019/9/25
Preamplifier MITEQ 10P-4 CQA-035
AMF-6D-
02001800-29- 2018/11/2 2019/11/1
Preamplifier MITEQ 20P CQA-036
Loop antenna Schwarzbeck FMZB1516 CQA-087 2018/9/26 2020/9/25
Bilog Antenna R&S HL562 CQA-011 2018/9/26 2020/9/25
Horn Antenna R&S HF906 CQA-012 2018/9/26 2020/9/25
Horn Antenna Schwarzbeck BBHA 9170 CQA-088 2018/9/26 2020/9/25
Coaxial Cable
(Above 1GHz) CQA N/A C019 2018/9/26 2019/9/25
Coaxial Cable (Below
1GHz) CQA N/A C020 2018/9/26 2019/9/25
Antenna Connector CQA RFC-01 CQA-080 2018/9/26 2019/9/25
RF
cable(9KHz~40GHz) CQA RF-01 CQA-079 2018/9/26 2019/9/25
Power Sensor KEYSIGHT U2021XA CQA-30 2018/9/26 2019/9/25
N1918A Power
Analysis Manager
Power Panel Agilent N1918A CQA-074 2018/9/26 2019/9/25
PWD-2533-02-
Power divider MIDWEST SMA-79 CQA-067 2018/9/26 2019/9/25
EMI Test Receiver R&S ESPI3 CQA-013 2018/9/26 2019/9/25
LISN R&S ENV216 CQA-003 2018/11/5 2019/11/4
Coaxial cable
(9KHz~300MHz) CQA N/A CQA-C009 2018/9/26 2019/9/25

Note:

The temporary antenna connector is soldered on the PCB board in order to perform conducted tests and

this temporary antenna connector is listed in the equipment list.
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5 Test results and Measurement Data

5.1 Antenna Requirement

Standard requirement: ‘ 47 CFR Part 15C Section 15.203 /407

15.203 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, 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.

15.407(a)(1) (2) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

EUT Antenna:

The antenna is internal antenna with ipex connector. The best case gain of the antenna is 2.99dBi.
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5.2 Conducted Emissions

Test Requirement:

47 CFR Part 15 Subpart C Section 15.207

Test Method:

ANSI| C63.10: 2013

Test Frequency Range:

150kHz to 30MHz

Limit:

Limit (dBuV)
Frequency range (MHz) :
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

Test Procedure:

1

2)

3)

4)

5)

The mains terminal disturbance voltage test was conducted in a shielded
room.

The EUT was connected to AC power source through a LISN 1 (Line
Impedance Stabilization Network) which provides a 50Q/50uH + 5Q linear
impedance. The power cables of all other units of the EUT were
connected to a second LISN 2, which was bonded to the ground
reference

plane in the same way as the LISN 1 for the unit being measured. A

multiple socket outlet strip was used to connect multiple power cables to
a

single LISN provided the rating of the LISN was not exceeded.
The tabletop EUT was placed upon a non-metallic table 0.8m above the

ground reference plane. And for floor-standing arrangement, the EUT
was

placed on the horizontal ground reference plane,

The test was performed with a vertical ground reference plane. The rear
of the EUT shall be 0.4 m from the vertical ground reference plane. The
vertical ground reference plane was bonded to the horizontal ground
reference plane. The LISN 1 was placed 0.8 m from the boundary of the
unit under test and bonded to a ground reference plane for LISNs
mounted on top of the ground reference plane. This distance was
between the closest points of the LISN 1 and the EUT. All other units of
the EUT and associated equipment was at least 0.8 m from the LISN 2.
In order to find the maximum emission, the relative positions of
equipment and all of the interface cables must be changed according to
ANSI C63.10: 2013 on conducted measurement.
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Test Setup:

Shielding Room

Test Receiver

EUT —

80em

AC Mainsl 7

0 Lisn2

<+ LISNt

Ground Reference Plane

Transmitting with all kind of modulations, data rates at lowest, middle and

highest channel.
Through Pre-scan, find the 6Mbps of rate of 802.11a_ANT1 at 149 channel is

the worst case.
Only the worst case is recorded in the report.

Test Voltage: AC120V/60Hz

Test Results: Pass

Exploratory Test Mode:

Final Test Mode:
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Measurement Data

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

Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20181100066E-01

Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission

were detected.

Live Line:
90.0 dBu¥

80

70

60

50

40

30

20

10

0.

\.]
-

FCC PART15B Class B Conduction[QF)

A

peak
AVG
0
0.150 05 [MHz] L 30.000
Feading Correct  Measure-
Mo. Mk, Fregq.  Level Factar  ment  Limit  Qver
MHz dBuy db dBuv dBu dB Detactar Carrenent
1 0.15349 34 68 8973 44 41 6579 -21.38 peak
2 0.1620 20 .32 8973 a0.05 5536 -2531 AVG
a 0.2300 4329 474 43.03 B245 -1942 peak
4 0.2380 19 46 474 2920 e2.17 2297 AVEG
5 0.3140 28 80 974 a8 .54 5986 -21.32 peak
B 0.3140 16 .53 8974 2627 4986 -23.59 AVG
7 04020 27 B4 8974 a7.38 6781 -2043 peak
B8 04020 1516 974 24 90 4781 -2291 AVG
H 064149 28 84 474 4868 a6.00 -17.32 peak
10 0 6460 1577 474 2551 46.00 -20.449 AVEG
1M " 0.8020 29 B5 8974 a9.349 56.00 -16.61 peak
12 0.8020 18.12 8974 27 BA 46.00 -18.14 AVG
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Neutral Line:
90.0 dBu¥

Shenzhen Huaxia Testing Technology Co., Ltd

80

70

B"\

FCC PART15B Class B Conduction[QF)

12

W peak

AVG

0.150

0.5

[MHz]

30.000

Feading Carrect Measure-
Mo, Mk.  Freg.  Level Factor ment  Limit  Owver
MHz dBL dB dBu dBu dB Detector Carmement

1 0.1580 a7.7a 973 47 .91 6557 -18.068 peak
2 0.1620 24 58 973 34 .31 5536 -21.05 AN
3 0.2420 34 .36 974 44 10 B2.03 -17.93 peak
4 0.2420 21.54 974 a1.28 5203 -2075 EAYIES
o 0.3180 16 .82 474 26 .58 48976 -2320 AN
B 0.3260 2987 974 39 61 5855 -1894 peak
7 0.3940 15 86 974 25 B0 4798 -2238 AN G
8 0.4020 29549 974 39.33 5781 -1848 peak
g = 0.7260 2948 974 349.23 56.00 16877 peak
10 0.7260 17 .80 974 27 84 46.00 -1846 EAYIES
11 B.0930 17 46 4,74 2725 000 -22.75 EAYES
12 5.2340 2833 8979 a8.12 G000 -21.88 peak

Notes:

1. The following Quasi-Peak and Average measurements were performed on the EUT:

2. Final Test Level =Receiver Reading + LISN Factor + Cable Loss.
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5.3 Conducted Average Output Power

Test Requirement: 47 CFR Part 15 Subpart E Section 15.407 (a)(1)(2)(3)
Test Method: KDB 789033 D02 v02r01 Section F
Test Setup:
EUT Power
Meter

Exploratory Test Mode: | Transmitting with all kind of modulations, data rates

Final Test Mode: Through Pre-scan, find the 6Mbps of rate is the worst case of 802.11a ;
6.5Mbps of rate is the worst case of 802.11n(HT20) ; 13.5Mbps of rate is
the worst case of 802.11n(HT40).

Only the worst case is recorded in the report.

Limit: U-NII-1 24dBm
U-NII-2A 24dBm
U-NII-2C 24dBm
U-NII-3 30dBm
Test Results: Pass
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Measurement Data

Test Test Level 10log(1/x) Factor Power Limit :
Mode Channel Ant [dBm] [dB] [dBm] [dBm] verdict
11A 5745 Antl 7.15 0.08 7.23 30.00 PASS
11A 5785 Antl 6.73 0.08 6.81 30.00 PASS
11A 5825 Antl 6.41 0.08 6.49 30.00 PASS
11IN20 5745 Antl 6.98 0.08 7.06 30.00 PASS
11IN20 5785 Antl 5.08 0.08 5.16 30.00 PASS
11IN20 5825 Antl 6.4 0.08 6.48 30.00 PASS
11N40 5755 Antl 6.9 0.17 7.07 30.00 PASS
11N40 5795 Antl 6.64 0.17 6.81 30.00 PASS
11A 5745 Ant2 6.72 0.08 6.8 30.00 PASS
11A 5785 Ant2 6.45 0.08 6.53 30.00 PASS
11A 5825 Ant2 7.02 0.08 7.1 30.00 PASS
11IN20 5745 Ant2 6.71 0.08 6.79 30.00 PASS
11IN20 5785 Ant2 6.2 0.08 6.28 30.00 PASS
11IN20 5825 Ant2 6.78 0.08 6.86 30.00 PASS
11N40 5755 Ant2 6.56 0.17 6.73 30.00 PASS
11N40 5795 Ant2 6.55 0.17 6.72 30.00 PASS

Page:20 of 68



(CA

= =h:

Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20181100066E-01

5.4 6dB Bandwidth

Test Requirement:

FCC 47 CFR Part 15 Subpart C Section 15.407 (e)

Test Method:

KDB 789033 D02 v02r01 Section C.2

Test Setup:

Spectrum Analyzer

o
A~ | oo
o
— o

oo E.U.T

Non-Conducted Table

Ground Reference Plane

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the 6Mbps of rate is the worst case of 802.11a ;
6.5Mbps of rate is the worst case of 802.11n(HT20) ; 13.5Mbps of rate is
the worst case of 802.11n(HT40).

Limit:

2500 kHz

Test Results:

Pass
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Measurement Data

Test Mode Test Channel Ant EBW[MHz] Limit{MHz] Verdict
11A 5745 Antl 16.320 0.5 PASS

11A 5785 Antl 16.120 0.5 PASS

11A 5825 Antl 16.400 0.5 PASS
11N20 5745 Antl 17.000 0.5 PASS
11N20 5785 Antl 16.960 0.5 PASS
11N20 5825 Antl 17.640 0.5 PASS
11N40 5755 Antl 35.280 0.5 PASS
11N40 5795 Antl 35.280 0.5 PASS

11A 5745 Ant2 15.880 0.5 PASS

11A 5785 Ant2 16.200 0.5 PASS

11A 5825 Ant2 16.400 0.5 PASS
11N20 5745 Ant2 16.880 0.5 PASS
11N20 5785 Ant2 16.960 0.5 PASS
11N20 5825 Ant2 17.360 0.5 PASS
11N40 5755 Ant2 35.440 0.5 PASS
11N40 5795 Ant2 35.280 0.5 PASS
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Test plot as follows:

Emission Bandwidth Measurement_11A 5745 Antl

® *RBW 100 kHz Delta 3 [T1
*VBW 300 kHz 0.04 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 6.320000000 MHz
offget 9.1 aB Markd T1 )
2 = T
68 o cuz|IEN
M. k [T1 1
e 55
e 40004000 GHz
2 VL
‘{uh.r
3DB
-—-60
F-70
Center 5.745 GHz 4 MHz/ Span 40 MHz

Date: 30.NOV.2018 15:02:49

Emission Bandwidth Measurement_11A 5785 Antl

@ *RBW 100 kHz >elta 3 [T1
* VBW 300 kHz

Ref 25 dBm *Att 20 dB SWT 20 ms 6.120
offget 9.1 dB Markdr 1 [
=
Markd T
B —¢ .21 dbn
e 04¢oo H
2 VL
v

. 5,

--60:

F-70

Center 5.785 GHz 4 MHz/ Span 40 MHz

Date: 30.NOV.2018 15:07:06
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Emission Bandwidth Measurement_11A 5825 Antl

® *RBW 100 kHz Delta 3 ([T1
*VBW 300 kHz 0.62 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 6.400000000 MHz
offget 9.7 am Markdr 1 [T1
L. _ i
81680 o cuz|IEN
Mar¥ rr1 |1
- -
el 27524000 GHz

D1 -6.6%1 dBm

f il
/mm—w :

WM

-60

F-70

Center 5.825 GHz 4 MHz/ Span 40 MHz

Date: 30.NOV.2018 15:12:49

Emission Bandwidth Measurement_11N20_ 5745 Antl

/@ +RBW 100 kHz elta 3 [T1
* VBW 300 kHz -0.70 aB
1 . 0000 00

Ref 25 dBm *Att 20 dB SWT 20 ms 00 MHz
offget 9.7 aB Markdr 1 [T1
2 —
a o cuz |IEN
Marke ri |1
B [ IBn
| VIEW| GHz

LVL

T |
-y ]
Wi

g™ M%

[F-s0

F-e0:

-70

Center 5.745 GHz 4 MHz/ Span 40 MHz

Date: 30.NOV.2018 15:20:41
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Emission Bandwidth Measurement_11N20_5785 Antl

® *RBW 100 kHz Delta 3 [T1
+VBW 300 kHz 0.03 aB
Ref 25 dBm *Att 20 dB SWT 20 ms 6.960000000 MHz
Offget 5.1 aB M T1 )
-2 )
nz |
Mark
e =
| VIEW] 2 0 GHz
VL.
[~ O
IR PR MM
F-10 ] \
=0 'm 3pB
-—-60
F-70
Center 5.785 GHz 4 MHz/ Span 40 MHz

Date: 30.NOV.2018

15:25:12

Emission Bandwidth Measurement_11N20 5825 Antl

@ *RBW 100 kHz delta 3 [T1
* VBW 300 kHz ) dB
Ref 25 dBm *Att 20 dB SWT 20 ms 0 MHz
Offget 9 dB Markdr 1 [T1]]
2 —
n= | N
Mz
1 JdBr
vIEwW] -
. VL
o -
‘JIE ‘% 3
D1 —-7.549 dBm L
F-10 J \1
L o “MFW ﬂm om
[F-40 '!- I
- —50
- —60
F-70

Center 5.825 GHz

Date: 30.NOV.2018

15:31:06

4 MHz/ Span 40 MHz
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Emission Bandwidth Measurement_11N40_5755 Antl

® *RBW 100 kHz Delta 3 ([T1
*VBW 300 kHz 0.45 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 35.280000000 MHz
offget 9.7 am Markd T1 )
-2 B 9
o cuz|EM
Markdr 2 [T1]]
e =
o 43724000 GHz
2 VL.
B LI
D1 -5.541 :Bm# i I L

B | |
. \

-60

F-70

Center 5.755 GHz 8 MHz/ Span 80 MHz

Date: 30.NOV.2018 15:36:54

Emission Bandwidth Measurement_11N40_5795 Antl

® *RBW 100 kHz Delta 3 [T1 ]
* VBW 300 kHz 26 dB
35.280000000 MHz

Ref 25 dBm *Att 20 dB SWT 20 ms

offget 9.7 aB Markdr 1 [

<P
H
i
T
i

1 -8.4%3 dBm M}w e 5
[-—10 -l

bty

F-60:

Center 5.795 GHz 8 MHz/ Span 80 MHz

Date: 30.NOV.2018 15:44:21
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Emission Bandwidth Measurement_11A 5745 Ant2

® *RBW 100 kHz Delta 3 [T1
*VBW 300 kHz 0.10 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 5.880000000 MHz
offget 9.7 am Markd T1 )

L. i

nz |
Mark

e =

| VIEW] D 0 GHz
VL.

o
[t 3
D1 -6.2%1 dBm T

--60

Center 5.745 GHz 4 MHz/ Span 40 MHz

Date: 30.NOV.2018 15:54:41

Emission Bandwidth Measurement_11A 5785 Ant2

® *RBW 100 kHz Delta 3 [T1
*VBW 300 kHz 0.33 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 6.200000000 MHz
offget 9.1 am Markd T1 )
-2
Mark
e =
o 14000 GHz

533 dBm
F-10 j
5 £

-60

Center 5.785 GHz 4 MHz/ Span 40 MHz

Date: 30.NOV.2018 15:59:12
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Emission Bandwidth Measurement_11A 5825 Ant2

® *RBW 100 kHz Delta 3 [T1
*VBW 300 kHz 0.96 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 6.400000000 MHz
offget 9.7 am Markdr 1 [T1]]
-2
Mark
e =
e 274 0 GHz
. VL.
[~ O
| 3
D1l —-6.638 dBm
F-10 } \'
- .
30 3DB

L0 I

[F-50

--60

F-70

Center 5.825 GHz 4 MHz/ Span 40 MHz

Date: 30.NOV.2018 16:03:38

Emission Bandwidth Measurement_11N20_5745 Ant2

® +RBW 100 kHz Delta 3 [T1
* VBW 300 kHz

Ref 25 dBm *Att 20 dB SWT 20 ms
offget 9.7 aB Markdr 1 [T1
-2
Markdr 2 [T1
=
vIEW| 46
h

o £
1 -
b1 -5.3¢3 :Bm@‘waﬂllmab& telsed gl

It
[-—60
= —70
Center 5.745 GHz 4 MHz/ Span 40 MHz

Date: 30.NOV.2018 16:10:32
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Emission Bandwidth Measurement_11N20_ 5785 Ant2

® *RBW 100 kHz Delta 3 [T1
*VBW 300 kHz 0.31 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 6.960000000 MHz
offget 9.7 am Markd T1 )
-2 =1-0> OB
o cuz|EM
Markdr 2 [T1 1
e ——=
| VIEW] 0 GHz
VL.

D1 -6.8]17 dBm

B | \
| / k!

e

-60

Center 5.785 GHz 4 MHz/ Span 40 MHz

Date: 30.NOV.2018 16:14:40

Emission Bandwidth Measurement_11N20_ 5825 Ant2

@ “RBW 100 kHz >elta 3 [T1
* VBW 300 kHz

Ref 25 dBm *Att 20 dB SWT 20 ms 7.36

= = o™
164440 az |IEN
M 71 |1
It = TE
A2 818 0 GH
2 VL
o v
)1 -6.3%7 dBm &
F-10 J \
B Jﬂj
=0 r 3pB

--s0°

F-70

Center 5.825 GHz 4 MHz/ Span 40 MHz

Date: 30.NOV.2018 16:18:25
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%

Emission Bandwidth Measurement_11N40_5755 Ant2

*RBW 100 kHz Delta 3 [T1

* VBW 300 kHz dB
Ref 25 dBm *Att 20 dB SWT 20 ms 35.440000000 MHz
offget 9.7 am Ma 1T )
-2 - -
71 o cuz|IEN
Mark [r1 |1
- =1 1 - —
— 748 0 GHz
VL
Lo 2
D1 -7.4%8 oRmJﬂF&&éé!@L [ EL Ih¢
-—10 J !! * —1
20 Ii ({“
2 3DB

-60

Date:

30.NOV.2018

8 MHz/ Span 80 MHz

16:25:24

Emission Bandwidth Measurement_11N40_ 5795 Ant2

“RBW 100 kHz e a 3 [T1
* VBW 300 kHz

Ref 25 dBm *Att 20 dB SWT 20 ms 35.2800
offget 9.1 aB Markdr 1
2 4 -
a0qoc az |IEN
Ma T1 1
heszul 28( C H
L
o 2
b1 —s.5¢e Hgm%rgw
3pB

-60;

F-70

Center

Date:

30.NOV.2018

5.795 GHz 8 MHz/ Span 80 MHz

16:31:13
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5.5 Power Spectral Density

Test Requirement:

FCC 47 CFR Part 15 Subpart E Section 15.407 (a)(1)(2)(3)

Test Method:

KDB 789033 D02 v02r01 Section F

Test Setup:

Spectrum Analyzer

o o
Fd o o
o o Y o

— o Ef‘ E.U.T

Fi

Non-Conducted Table

Ground Reference Plane

Remark:
Offset the High-Frequency cable loss in the spectrum analyzer.

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the 6Mbps of rate is the worst case of 802.11a ;
6.5Mbps of rate is the worst case of 802.11n(HT20) ; 13.5Mbps of rate is the

worst case of 802.11n(HT40).
Only the worst case is recorded in the report.

Limit: U-NII-1 11dBm/MHz
U-NII-2A 11dBm/MHz
U-NII-2C 11dBm/MHz
U-NII-3 30dBm/500KHz
Test Results: Pass
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Measurement Data
For U-NII-3 Band:

Test Test . Level 10log(1/x) PSD Limit Vi
Mode | Channel [dBm/500kHz] | Factor[dB] | [dBm/500kHz] [dBm/500kHz]
11A 5745 Antl -0.73 0.08 -0.65 17.00 PASS
11A 5785 Antl -0.79 0.08 -0.71 17.00 PASS
11A 5825 Antl -1.23 0.08 -1.15 17.00 PASS
11IN20 5745 Antl -0.71 0.08 -0.63 17.00 PASS
11IN20 5785 Antl -2.78 0.08 -2.70 17.00 PASS
11IN20 5825 Antl -1.54 0.08 -1.46 17.00 PASS
11N40 5755 Antl -3.16 0.17 -2.99 17.00 PASS
11N40 5795 Antl -3.43 0.17 -3.26 17.00 PASS
11A 5745 Ant2 -1.42 0.08 -1.34 17.00 PASS
11A 5785 Ant2 -1.44 0.08 -1.36 17.00 PASS
11A 5825 [ Ant2 -0.88 0.08 -0.80 17.00 PASS
11IN20 5745 Ant2 -0.13 0.08 -0.05 17.00 PASS
11IN20 5785 Ant2 -1.86 0.08 -1.78 17.00 PASS
11IN20 5825 Ant2 -1.21 0.08 -1.13 17.00 PASS
11N40 5755 Ant2 -2.61 0.17 -2.44 17.00 PASS
11N40 5795 Ant2 -3.23 0.17 -3.06 17.00 PASS
Remark:

PSD = Meas PSD + Duty Cycle Factor
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Test plot as follows:

Maximum Power Spectral Density TNVN_11A 5745_Antl

® *RBW 500 kHz Marker 1 [T1 ]
*VBW 2 MHz 0.73 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 5.743727040 GHz

offget 9.1 aB

10

A

o /,H"MMML\‘{J‘ ALal Lol sl

i Ty

Center 5.745 GHz 3.264 MHz/ Span 32.64 MHz

Date: 30.NOV.2018 15:04:02

Maximum Power Spectral Density TNVN_11A 5785 Antl

@ *RBW 500 kHz Marke :
* VBW 2 MHz -0. ) dBn

Ref 25 dBm *Att 20 dB SWT 20 ms 5.786321840 GHz
Offget 9. dB
20
[ VIEW|
-

--60:

F-70

Center 5.785 GHz 3.224 MHz/ Span 32.24 MHz

Date: 30.NOV.2018 15:08:21
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Maximum Power Spectral Density TNVN_11A 5825_Antl

® * RBW 500 kHz Marker 1 [T1 ]
* VBW 2 MHz 1.23 dBm

Ref 25 dBm *Att 20 dB SWT 20 ms 5.830051200 GHz
offget 9.1 aB

20

1o

A

LA I -

Center 5.825 GHz 3.28 MHz/ Span 32.8 MHz

Date: 30.NOV.2018 15:14:04

Maximum Power Spectral Density TNVN_11N20_5745 Antl

® *RBW 500 kHz Marker 1 [T1 ]
+VBW 2 MHz -0.71 dBm

Ref 25 dBm *Att 20 dB SWT 20 ms 5.741294000 GHz

offget 9.7 aB

<E
H.
g
*
T
I
5

LVL

|
)
E
g

-so

F-e0:

--70

Center 5.745 GHz 3.4 MHz/ Span 34 MHz

Date: 30.NOV.2018 15:21:56
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Maximum Power Spectral Density TNVN_11N20 5785 Antl

® *RBW 500 kHz Marker 1 [T1 ]
*VBW 2 MHz -78 dm

Ref 25 dBm *Att 20 dB SWT 20 ms 5.790020160 GHz

offget 9.1 aB
-2

*[F10

A

Center 5.785 GHz 3.392 MHz/ Span 33.92 MHz

Date: 30.NOV.2018 15:26:27

Maximum Power Spectral Density TNVN_11N20 5825 Antl

® *RBW 500 kHz Marker 1 [T1 ]
*VBW 2 MHz ~1.54 dBm

Ref 25 dBm *Att 20 dB SWT 20 ms 5.827610720 GHz

offget 9.7 aB
-2

*F10

14

m‘g \q*%..

Center 5.825 GHz 3.528 MHz/ Span 35.28 MHz

Date: 30.NOV.2018 15:32:21
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%

Ref 25 dBm

Maximum Power Spectral Density TNVN_11N40_5755_Antl

*RBW 500 kHz
* VBW 2 MHz
20 aB SWT 20 ms

rker 1 T1 1]

offget 9.1 aB

2

10

A

--40 ’_'!r

[F-50

--60

F-70

Center 5.755 GHz

Date: 30.NOV.2018 15:38:59

7.056 MHz/

Span 70.56 MHz

Ref 25 dBm

Maximum Power Spectral Density TNVN_11N40 5795 Antl

“RBW 500 kHz
* VBW 2 MHz
20 dB SWT 20 ms

T1 ]

*f10

<E
H-
3

LVL

et 1O Y .
‘lr&dﬂt

-30

/

-s0°

Center 5.795 GHz

Date: 30.NOV.2018 15:45:53

7.056 MHz/

Span 70.56 MHz
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Maximum Power Spectral Density TNVN_11A 5745_Ant2

%

*RBW 500 kHz

4 VBW 2 MHz

*Att 20 dB

SWT 20 ms

Mar

ker

1 T1 ]
1.42 dB
0 GHz

5.1 aB

10

A

Date: 30.NOV.2018 15:55:53

3.176 MHz/

Span 31.76 MHz

Maximum Power Spectral Density TNVN_11A 5785 Ant2

® * RBW 500 kHz Mar T ]
* VBW 2 MHz .44 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 5.788758400 GHz
Offget 9 1B
2
vIEW|
LVL
o
.gmwuwzg\l ek Lo
B g}f.ﬁ)& \k
--20 ;ﬂ{ '{;
--30 % R

-s0°

Center 5.785 GHz

Date: 30.NOV.2018 16:00:49

3.24 MHz/

Span 32.4 MHz

Page:37 of 68




(CA

= =h:

Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20181100066E-01

Maximum Power Spectral Density TNVN_11A_5825_Ant2

® *RBW 500 kHz Marker 1 [T1 ]
* VBW 2 MHz 0.88 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 5.829985600 GHz
offget 9.1 aB
2
R - [-10
LVL
o " PP P "
F—10 ‘! \
- —20

Center 5.825 GHz 3.28 MHz/ Span 32.8 MHz

Date: 30.NOV.2018 16:04:54

Maximum Power Spectral Density TNVN_11N20 5745 Ant2

%

“RBW 500 kHz Mark T
* VBW 2 MHz 0.13 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 5.747532000 GHz
Oofffget 9 1B
2
vIEwW]
1 LVL
- v
o Enaessad Bt FMM.\
20 "JuFIAV; k{
[--30 L %l

Center 5.745 GHz 3.376 MHz/ Span 33.76 MHz

Date: 30.NOV.2018 16:11:48
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Maximum Power Spectral Density TNVN_11N20 5785 Ant2

® * RBW 500 kHz Marker 1 [T1 ]
* VBW 2 MHz 1.86 dBm

Ref 25 dBm *Att 20 dB SWT 20 ms 5.786255040 GHz
offget 9.1 aB
20
R - [-10
VL.

P LV
P o

Center 5.785 GHz 3.392 MHz/ Span 33.92 MHz

Date: 30.NOV.2018 16:15:55

Maximum Power Spectral Density TNVN_11N20_ 5825 Ant2

® *RBW 500 kHz Marker 1 [T1 ]
*VBW 2 MHz 1.21 aBm

Ref 25 dBm *Att 20 dB SWT 20 ms 5.821284960 GHz

offget 9.7 aB

<E
H.
g
*
T
I
5

LVL

-so

F-e0:

--70

Center 5.825 GHz 3.472 MHz/ Span 34.72 MHz

Date: 30.NOV.2018 16:19:41
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%

*RBW 500 kHz Marker 1 T1 1]

*VBW 2 MHz 2.61 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 5.746352640 GHz
Offfet 5.1 aB
2
R - [-10
LvL
[~ O
Lo f ‘“““«w ‘klu\\
[-—20 \\J
s “h% 3pB
--a0 ]
- —50
--60
=70
Center 5.755 GHz 7.088 MHz/ Span 70.88 MHz

Date: 30.NOV.2018 16:28:14

Maximum Power Spectral Density TNVN_11N40_5795 Ant2

%

Ref

*Att

* RBW 500 kHz Marker 1 [T1 ]

*VBW 2 MHz ~3.23 dBm

20 dB SWT 20 ms 80 GHz

as
-2

*F10

14

[--20

Date: 30.NOV.2018 16:32:48

7.056 MHz/ Span 70.56 MHz
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5.6 Frequency Stability

Test Requirement:

FCC 47 CFR Part 15 Subpart E Section 15.407 (g)

Test Method:

ANSI C63.10-2013

Test Setup:

Shielding Chamber

Spectrum Analyzer

Decoupling filter
(for battery operated
devices)

gooooo
oooooo
oooooo

: x
Non-Conducted Table \EUT/ _

Temperature
Chamber

(o] (o]

Remark:
Offset the High-Frequency cable loss in the spectrum analyzer.

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

. Final Test Mode:

Through Pre-scan, find the 6Mbps of rate of 802.11a at lowest channel is the
worst case.
Only the worst case is recorded in the report.

Limit:

The frequency of the carrier signal shall be maintained within band of
operation.

Test Results:

Pass
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Frequency Stability Versus Temp.

Operating Frequency: 5180 MHz

Temp Measured Freguency Frequency Drift
o Volta ge
(C) (MHz) (ppm)
50 5744.98 -3.4813
40 5744.97 -5.2219
30 5744.99 -1.7406
20 VN 5744.97 -5.2219
10 5745.02 3.4813
0 5745 0.0000
-10 5745.02 3.4813
-20 5745.03 5.2219
Frequency Stability Versus Temp.
Operating Frequency: 5180 MHz
Measured Freguency Frequency Drift
Temp. Volta ge
(MH2z) (ppm)
VL 5745.03 5.2219
TN VN 5744.98 -3.4813
VH 5744.99 -1.7406
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5.7 Radiated Spurious Emissions

Report No.: CQASZ20181100066E-01

Test Requirement:

FCC 47 CFR Part 15 Subpart E Section 15.407 (b)(1)(2)(3)(4)(6)
FCC 47 CFR Part 15 Subpart C Section 15.209/205

Test Method:

KDB 789033 D02 v02r01 Section G.3, G.4, G.5, and G.6

Test Site:

Measurement Distance: 3m (Semi-Anechoic Chamber)

Receiver Setup: Frequency Detector RBW VBW Remark
0.009MHz-0.090MHz Peak 10kHz 30kHz Peak
0.009MHz-0.090MHz Average 10kHz 30kHz Average
0.090MHz-0.110MHz Quasi-peak 10kHz 30kHz Quasi-peak
0.110MHz-0.490MHz Peak 10kHz 30kHz Peak
0.110MHz-0.490MHz Average 10kHz 30kHz Average

0.490MHz -30MHz Quasi-peak 10kHz 30kHz Quasi-peak
30MHz-1GHz Quasi-peak 100 kHz 300kHz Quasi-peak
Above 1GHz Peak 1MHz 3MHz Peak
Peak 1MHz 10Hz Average
Limit: Frequency Field strength Limit Remark Mfeasurement
(microvolt/meter) | (dBuv/m) distance (m)
0.009MHz-0.490MHz 2400/F(kHz) - - 300
0.490MHz-1.705MHz | 24000/F(kHz) - - 30
1.705MHz-30MHz 30 - - 30
30MHz-88MHz 100 40.0 Quasi-peak 3
88MHz-216MHz 150 43.5 Quasi-peak 3
216MHz-960MHz 200 46.0 Quasi-peak 3
960MHz-1GHz 500 54.0 Quasi-peak 3
Above 1GHz 500 54.0 Average 3

Note: 15.35(b), Unless otherwise specified, the limit on peak radio frequency
emissions is 20dB above the maximum permitted average emission limit
applicable to the equipment under test. This peak limit applies to the total peak

emission level radiated by the device.
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Test Setup: |
RX Antenna
: 3m -,-
EUT T Table : T
A v im
0.8m
: l
Ground Plane 1
Receiver | |
Figure 1. Below 30MHz
! Al
! V
Artonng | | AtEMRTOWE B ? EUT 11
— H—— e )
~ E| 1 i e : - § -
- =T ‘ (Turntable) ‘ T —— 23 (Tumtable)

Test Receiver 41 58

Figure 2. 30MHz to 1GHz

Figure 3. Above 1 GHz

Test Procedure:

a.

1) Below 1G: The EUT was placed on the top of a rotating table 0.8
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest
radiation.

2) Above 1G: The EUT was placed on the top of a rotating table 1.5
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest
radiation.

Note: For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT
determined to be a source of emissions at the specified measurement
distance, while keeping the measurement antenna aimed at the source of
emissions at each frequency of significant emissions, with polarization
oriented for maximum response. The measurement antenna may have to
be higher or lower than the EUT, depending on the radiation pattern of
the emission and staying aimed at the emission source for receiving the
maximum signal. The final measurement antenna elevation shall be that
which maximizes the emissions. The measurement antenna elevation for
maximum emissions shall be restricted to a range of heights of from 1 m
to 4 m above the ground or reference ground plane.

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

The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.
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d. For each suspected emission, the EUT was arranged to its worst case
and then the antenna was tuned to heights from 1 meter to 4 meters(for
the test frequency of below 30MHz, the antenna was tuned to heights 1
meter) and the rotatable table was turned from 0 degrees to 360 degrees
to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f.  If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or average
method as specified and then reported in a data sheet.

g. Testthe EUT in the lowest channel ,the middle channel ,the Highest
channel

h. Repeat above procedures until all frequencies measured was complete.

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates.
Transmitting mode.

Final Test Mode:

Pretest the EUT at Transmitting mode, found the Transmitting mode which it
is worse case

Through Pre-scan, find the 6Mbps of rate is the worst case of 802.11a ;
6.5Mbps of rate is the worst case of 802.11n(HT20) ; 13.5Mbps of rate is the
worst case of 802.11n(HT40.

For below 1GHz, through Pre-scan, find the 6Mbps of rate of 802.11a ANT1
at 149 channel is the worst case.

Only the worst case is recorded in the report.

Test Results:

Pass
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5.7.1 Radiated emission below 1GHz

30MHz~1GHz
Test mode: Transmitting Vertical

BﬂLeveI (dBuV/m)

70

60

50

40

30

20

10

b 30 50 100 200 500 1000

Frequency (MHz)
Read Limit  Over
Freq Level Factor Level Line Limit Remarlk Pol/Phace
MHz dBuV dB/m dEuvV/m dBu¥V/m dB

1 pp 31.73 15.83 17.64 323.47 49.00 -6.53 Peak VERTICAL
2 A1.28 168.88 14.62 25.58 A0.88 -14.56 Peak WVERTICAL
3 158.11 16.29 9,39 19.68 43.50 -23.82 Peak VERTICAL
il 230.91 £.95 11.51 1.4 A6.88 -27.54 Peak VERTICAL
5 440,20 12.67 16.85 29.52 46.00 -16.48 Peak VERTICAL
B A95.93 14.12 17.79 321.91 As.00 -14.89 Peak VERTICAL
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‘ Test mode: ‘ Transmitting Horizontal

BﬂLn=~.'l.n‘al (dBuVim)

70

60

E‘D ’7
40

b

30 1}/” G

20 1 2 3

10

b 30 S0 100 200 500 1000

Freguency (MHz)
Read Limit over
Freq Level Factor Level Line Limit Remark Pol/Phase
MHz dBuY  dB/m dBuV/m dBu¥/m dB

1 36.13 g.64 17.89 17.73 40.08 -22.27 Peak HORIZONTAL
2 155.91 0.38 0,38 18.76 A3.58 -24.74 Peak HORTIZONTAL
3 234.99 5.95 11.62 17.537 46.08 -28.43 Peak HORTZONTAL
il 441,74 12.31 16.86 29.17 46.00 -16.83 Peak HORTIZONTAL
5 pp 584,71 14.78 17.89 32.67 46.00 -13.33 Peak HORTZONTAL
G 872.18 5.17 22.69 27.86 A46.00 -18.14 Peak HORIZONTAL

Page:47 of 68



CQ‘A Shenzhen Huaxia Testing Technology Co., Ltd

1 .
1E 2 E: Report No.: CQASZ20181100066E-01

5.7.2 Transmitter emission above 1GHz

Test mode: 802.11a_ ANT1(6Mbps) | Test channel: 149
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBpV) (dB) (dBuv/m) | (dBuv/m)| (dB) Type HV
11490.000 49.89 2.42 52.31 74 -21.69 peak H
11490.000 37.66 2.42 40.08 54 -13.92 AVG H
17235.000 49.13 3.92 53.05 74 -20.95 peak H
17235.000 37.12 3.92 41.04 54 -12.96 AVG H
11490.000 49.52 2.42 51.94 74 -22.06 peak V
11490.000 39.47 2.42 41.89 54 -12.11 AVG V
17235.000 49.74 3.92 53.66 74 -20.34 peak V
17235.000 35.43 3.92 39.35 54 -14.65 AVG V
Test mode: 802.11a_ANT1(6Mbps) | Test channel: 157
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBuV) (dB) (dBuV/m) | (dBuv/im) |  (dB) Type HIV

11570.000 49.59 2.47 52.06 74 -21.94 peak H
11570.000 37.20 2.47 39.67 54 -14.33 AVG H
17355.000 49.10 3.96 53.06 74 -20.94 peak H
17355.000 37.15 3.96 41.11 54 -12.89 AVG H
11570.000 50.14 2.47 52.61 74 -21.39 peak V
11570.000 38.01 2.47 40.48 54 -13.52 AVG V
17355.000 49.50 3.96 53.46 74 -20.54 peak V
17355.000 36.96 3.96 40.92 54 -13.08 AVG V
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Test mode: 802.11a_ANT1(6Mbps) | Test channel: 165
Meter Emission Ant. Pol.

Frequency | Reading Factor Level Limits Over Detector

(MHz) (dBpV) (dB) (d@BpV/m) | (dBuV/im) |  (dB) Type HV
11650.000 51.01 2.55 53.56 74 -20.44 peak H
11650.000 37.95 2.55 40.50 54 -13.50 AVG H
17475.000 50.22 4.01 54.23 74 -19.77 peak H
17475.000 37.98 4.01 41.99 54 -12.01 AVG H
11650.000 48.36 2.55 50.91 74 -23.09 peak \
11650.000 39.84 2.55 42.39 54 -11.61 AVG V
17475.000 49.70 4.01 53.71 74 -20.29 peak V
17475.000 36.03 4.01 40.04 54 -13.96 AVG \%
Remark:

1) The 6Mbps of rate of 802.11a_ANT1 is the worst case.

2) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor

3) Scan from 9kHz to 40GHz,The disturbance above 18GHz and below 30MHz was very low, and the
above harmonics were the highest point could be found when testing, so only the above harmonics had
been displayed. The amplitude of spurious emissions from the radiator which are attenuated more than
20dB below the limit need not be reported.
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5.8 Restricted bands around fundamental frequency

Test Requirement:

FCC 47 CFR Part 15 Subpart E Section 15.407 (b)(1)(2)(3)(4)(6)
FCC 47 CFR Part 15 Subpart C Section 15.209/205

Test Method:

KDB 789033 D02 v02r01 Section G.3, G.4, G.5, and G.6

Test Site: Measurement Distance: 3m (Semi-Anechoic Chamber)
Limit: . o
Imit Applicable To Limit
789033 D02 General U- Field Strength at 3 m
NIl Test Procedures New
PK: 74 (dBuV/m) AV: 54 (dBuV/m)
Rules v01r04
Equivalent Field
Applicable To EIRP Limit

Strengthat 3 m

FCC 47 CFR Part 15

_ PK: -27 (dBm/MHz) PK: 74 (dBuV/m)
Subpart E Section 6.2.1.2

FCC 47 CFR Part 15

. PK: -27 (dBm/MHz) PK: 74 (dBuV/m)
Subpart E Section 6.2.2.2

FCC 47 CFR Part 15

PK: -27 (dBm/MHz) PK: 68.2 (dBuV/m)
Subpart E Section 6.2.3.2

27 dBm/MHz at
frequencies from the
band edges decreasing
linearly to 15.6
dBm/MHz at 5 MHz
above or below the
band edges;

15.6 dBm/MHz at 5 MHz

above or below the
FCC 47 CFR Part 15 band edges decreasing

Subpart E Section 6.2.4.2 | linearly to 10 dBm/MHz

at 25 MHz above or

PK: 68.2 (dBuV/m)

below the band edges;
10 dBm/MHz at 25 MHz

above or below the
band edges decreasing
linearly to -27 dBm/MHz

at 75 MHz above or

below the band edges;

-27 dBm/MHz at
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frequencies more than
75 MHz above or below

the band edges.

Test Setup:

| am
B f——

Antenna Tower

Controller

Figure 1. 30MHz to 1GHz

Figure 2. Above 1 GHz

Test Procedure:

a.

1) Below 1G: The EUT was placed on the top of a rotating table 0.8
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest
radiation.

2) Above 1G: The EUT was placed on the top of a rotating table 1.5
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest
radiation.

Note: For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT
determined to be a source of emissions at the specified measurement
distance, while keeping the measurement antenna aimed at the source of
emissions at each frequency of significant emissions, with polarization
oriented for maximum response. The measurement antenna may have to
be higher or lower than the EUT, depending on the radiation pattern of the
emission and staying aimed at the emission source for receiving the
maximum signal. The final measurement antenna elevation shall be that
which maximizes the emissions. The measurement antenna elevation for
maximum emissions shall be restricted to a range of heights of from 1 m
to 4 m above the ground or reference ground plane.

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

The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.

For each suspected emission, the EUT was arranged to its worst case
and then the antenna was tuned to heights from 1 meter to 4 meters and
the rotatable table was turned from 0 degrees to 360 degrees to find the
maximum reading.

The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

Place a marker at the end of the restricted band closest to the transmit
frequency to show compliance. Also measure any emissions in the
restricted bands. Save the spectrum analyzer plot. Repeat for each power
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and modulation for lowest and highest channel
g. Testthe EUT in the lowest channel , the Highest channel
h. Repeat above procedures until all frequencies measured was complete.

Exploratory
Mode:

Test

Transmitting with all kind of modulations, data rates.

Transmitting mode.

Final Test Mode:

Pretest the EUT at Transmitting mode, found the Transmitting mode which it is

worse case
Through Pre-scan, find the 6Mbps of rate is the worst case of 802.11a ;
6.5Mbps of rate is the worst case of 802.11n(HT20) ; 13.5Mbps of rate is the

worst case of 802.11n(HT40).
Only the worst case is recorded in the report.

Test Results:

Pass
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Test data:
Worse case mode: 802.11a_ ANT1(6Mbps) Test channel: 149
Frequency er:(;?r:g Factor ETLSVS;?n Limits Over Detector gg}
(MH2) (dBuV) (dB) (dBuVv/m) | (dBuV/m) | (dB) Type 1y
5650.00 58.59 -3.46 55.13 68.2 -13.07 peak H
5745.85 98.84 -3.44 95.40 122.2 -26.80 peak H
5650.00 59.32 -3.46 55.86 68.2 -12.34 peak \
5745.51 88.70 -3.44 85.26 122.2 -36.94 peak v
Worse case mode: 802.11a_ANTL1 (6Mbps) Test channel: 165
Frequency R'Zlaeél?;g Factor ET;SVS;?n Limits Over Detector égf
(MHz) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) Type H/V
o827.47 98.86 -3.42 95.44 122.2 -26.76 peak H
5925.00 59.91 -3.41 56.50 68.2 -11.70 peak H
5814.14 88.10 -3.42 84.68 122.2 -37.52 peak v
5925.00 45.94 -3.41 42.53 68.2 -25.67 peak v
Worse case mode: ?é) é"\}ltgg”—zo) AN Test channel: 149
Frequency R'Zlaeél?;g Factor ET;SVS;?n Limits Over Detector égf
(MHz) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) Type H/V
5650.00 59.21 -3.46 55.75 68.2 -12.45 peak H
5740.37 98.90 -3.44 95.46 122.2 -26.74 peak H
5650.00 59.51 -3.46 56.05 68.2 -12.15 peak v
5747.20 88.25 -3.44 84.81 122.2 -37.39 peak v
Worse case mode: ?g éﬁlﬁg(sl;TZO) T Test channel: 165
Frequency Rl\e/lae(tj(ierzg Factor ETieSVS;?n Limits Over Detector égf
(MH2) (dBuV) (dB) (dBuV/m) | (dBuV/im) | (dB) Type v
5819.36 98.51 -3.42 95.09 122.2 -27.11 peak H
5925.00 60.18 -3.41 56.77 68.2 -11.43 peak H
5825.32 88.09 -3.42 84.67 122.2 -37.53 peak v
5925.00 46.10 -3.41 42.69 68.2 -25.51 peak v
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Worse case mode:

802.11n(HT40) ANT1

Test channel:

151

(13.5Mbps)
Frequency Rh::(tj?r:g Factor Erlr_w(i:;/s;?n Limits Over Detector ggf
(MH2) (dBuV) (dB) (dBuVv/m) | (dBuV/m) | (dB) Type v
5650.00 58.59 -3.46 55.13 68.2 -13.07 peak H
5758.88 95.01 -3.44 91.57 122.2 -30.63 peak H
5650.00 60.03 -3.46 56.57 68.2 -11.63 peak v
5739.67 85.93 -3.44 82.49 122.2 -39.71 peak \
Worse case mode: ?1()32 51|\}IBE:)|-5|-)I—4O) S Test channel: 159
Frequency Rl\élae(;(ialzg Factor ET(;SVS;?n Limits Over Detector 'ng
(MH2) (dBuV) (dB) (dBuV/m) | (dBuv/im) | (dB) Type v
5774.05 95.35 -3.42 91.93 122.2 -30.27 peak H
5925.00 59.26 -3.41 55.85 68.2 -12.35 peak H
5802.56 85.70 -3.42 82.28 122.2 -39.92 peak v
5925.00 46.27 -3.41 42.86 68.2 -25.34 peak v
Worse case mode: 802.11a_ANT2(6Mbps) Test channel: 149
Frequency R'Zlaeél?;g Factor ET;SVSei?n Limits Over Detector égf
(MHz) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) Type H/V
5650.00 59.08 -3.46 55.62 68.2 -12.58 peak H
5738.50 98.39 -3.44 94.95 122.2 -27.25 peak H
5650.00 59.56 -3.46 56.10 68.2 -12.10 peak v
5748.82 88.58 -3.44 85.14 122.2 -37.06 peak v
Worse case mode: 802.11a_ANT2 (6Mbps) Test channel: 165
Frequency Rl\él:(;?r:g Factor ET(LSVS;?n Limits Over Detector ggf
(MH2) (dBuV) (dB) (dBuV/m) | (dBuv/im) | (dB) Type v
5814.18 98.82 -3.42 95.40 122.2 -26.80 peak H
5925.00 60.01 -3.41 56.60 68.2 -11.60 peak H
5818.97 88.73 -3.42 85.31 122.2 -36.89 peak v
5925.00 46.44 -3.41 43.03 68.2 -25.17 peak v
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Worse case mode:

802.11n(HT20) ANT2

Test channel:

149

(6.5Mbps)
Frequency Rh::(tj?r:g Factor Erlr_w(i:;/s;?n Limits Over Detector ggf
(MH2) (dBuV) (dB) (dBuVv/m) | (dBuV/m) | (dB) Type v
5650.00 58.67 -3.46 55.21 68.2 -12.99 peak H
5750.92 98.23 -3.44 94.79 122.2 -27.41 peak H
5650.00 59.42 -3.46 55.96 68.2 -12.24 peak \
5742.89 88.89 -3.44 85.45 122.2 -36.75 peak \
Worse case mode: ?g g.,\}ltl)g(sl?TZO) S Test channel: 165
Frequency Rl\élae(;(ialzg Factor ET;SVS;?n Limits Over Detector 'ng
(MH2) (dBuV) (dB) (dBuV/m) | (dBuv/im) | (dB) Type v
°813.73 98.66 -3.42 95.24 122.2 -26.96 peak H
5925.00 59.59 -3.41 56.18 68.2 -12.02 peak H
5831.07 88.88 -3.42 85.46 122.2 -36.74 peak v
5925.00 45.83 -3.41 42.42 68.2 -25.78 peak v
Worse case mode: ?1()32 51|\}IBE:)|-5|-)I—4O) S Test channel: 151
Frequency Rl\élae(;(ialzg Factor ET;SVS;?n Limits Over Detector 'ng
(MH2) (dBuV) (dB) (dBuV/m) | (dBuv/im) | (dB) Type v
5150.00 58.75 -3.63 55.12 74 -18.88 peak H
5150.00 44.11 -3.63 40.48 54 -13.52 peak H
5150.00 59.53 -3.63 55.90 74 -18.10 peak v
5150.00 46.87 -3.63 43.24 54 -10.76 peak v
Worse case mode: ?1032 ;&BS;-)MO) mile Test channel: 159
Frequency Rl\e/laeél‘ier:g Factor ET(LSVS;?n Limits Over Detector égf
(MHz) (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB) Type H/V
5350.00 58.05 -3.59 54.46 74 -19.54 peak H
5350.00 44.33 -3.59 40.74 54 -13.26 peak H
5350.00 57.46 -3.59 53.87 74 -20.13 peak v
5350.00 46.18 -3.59 42.59 54 -11.41 peak v
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Note:
The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor
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6 Photographs - EUT Test Setup

6.1 Radiated Spurious Emission

30MHz~1GHz: __

Report No.: CQASZ20181100066E-01
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6.2 Conducted Emission
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7 Photographs - EUT Constructional Details

—
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