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2 Test Summary

Test Item Test Requirement Test method Result

47 CFR Part 15 Subpart C

Antenna Requirement Section 15.203 ANSI C63.10-2013 PASS
AC Power Line Conducted 47 CFR Part 15 Subpart E
Emission Section 15.407 (b)(6) ANSI C63.10-2013 PASS
Conducted Output Power and
. 47 CFR Part 15 Subpart E
transmit power control Section 15.407 (a)(1)(2)(4)(h)(1) ANSI C63.10-2013 PASS
mechanism
.. . 47 CFR Part 15 Subpart E
Emission Bandwidth Section 15.407 (a)(1)(2) ANSI C63.10-2013 PASS
. 47 CFR Part 15 Subpart E
Peak Power Spectral Density Section 15.407 (a)(1)(2)(5) ANSI C63.10-2013 PASS
Frequency stability 47 CFR Part 15 Subpart E ANSI C63.10-2013 PASS

Section 15.407 (g)
Operation in the absence of 47 CFR Part 15 Subpart E

47 CFR Part 15 Subpart E PASS

information to the transmit Section 15.407 (c)
47 CFR Part 15 Subpart E
Radiated Spurious Emissions| Section 15.407 (b)(1)(2)(3)(5) ANSI C63.10-2013 PASS

(6)(7)(8)

47 CFR Part 15 Subpart E
Section 15.407 (b)(6)(7)(8)

Restricted bands around
fundamental frequency
(Radiated Emission)

Remark:

The tested sample(s) and the sample information are provided by the client.
Tx: In this whole report Tx (or tx) means Transmitter.

Rx: In this whole report Rx (or rx) means Receiver.

RF: In this whole report RF means Radiated Frequency.

CH: In this whole report CH means channel.

Volt:  In this whole report Volt means Voltage.

Temp: In this whole report Temp means Temperature.

Humid: In this whole report Humid means humidity.

Press: In this whole report Press means Pressure.

ANSI C63.10-2013 PASS
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4 Test Requirement

4.1 Test setup

4.1.1 For Conducted test setup
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4.1.2 For Radiated Emissions test setup
Radiated Emissions setup:
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System
Instrument

EUT bl
S v & I ‘
= L (Turntable)

1

Ground Refeence Plane

Figure 1. Be
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4.1.3 For Conducted Emissions test setup
Conducted Emissions setup

Shielding Room

Test Receiver

EUT (.
=] szEiaT

Slecm

AC Mains =7

1 LISN1 0 LsN2 | Ac Mains

Ground Reference Plane

4.2 Test Environment

Operating Environment:

Radiated Emissions:

Temperature: 245°C

Humidity: 55 % RH

Atmospheric Pressure: | 1015 mbar

Conducted Emissions:

Temperature: 24.8 °C

Humidity: 59 % RH

Atmospheric Pressure: | 1015 mbar

Radio conducted item test (RF Conducted test room):

Humidity: 51 % RH

Atmospheric Pressure: | 1015 mbar

Test Condition Temperature (°C) Voltage (V)

TNAN +15 to +35 3.6

TLVL -20 3.4

THVL 50 3.4

TL/VH -20 4.2

THVH 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.
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4.3 Test Condition

Test channel:

Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20191201314E-01

RF Channel
Test Mode Tx/Rx
Low(L) Middle(M) High(H)
Channel 36 Channel 40 Channel 48
802.11a 5150MHz ~5250 MHz
5180MHz 5200MHz 5240MHz
Channel 149 Channel 157 | Channel 165
802.11a 5725MHz ~5850 MHz
5745MHz 5785MHz 5825MHz

Run Software:

[ Atheros Radio Test 2 (ART2-G

File Setup Clients Tools Calibration Equipment Advanced Window Help

- Home TEST PARAMETER SELECTIOI  SETUP PARAMETER SELECTION

i i-load Cards Freguency:  5GHzBand - Transmitter

E‘ T_eStS Rate: Legacy - @DUT () Golden ) Client2

i - Cont

— Rate Mode: |0 x Transmit mode

: Tput © bx gain: L x @ continuous () single carrier

Eepram i = Tx rmask: chains Packet co

& Registers Ox1: chd ~  unlimited
GI Settings Interframe spac

@ long (800ns) @ normal @) b
short (400ns) @ x99

commt | [ start Transmit | [ Stop Transmit |

PARAMETER CONTROL
Parameter
g

Action
step DN || step UP |
STATUS

TRANSMISSION IN PROGRESS

Freg: 5785 MHz TxPwr: 6,5 dBm

Rate: |FG:54 Mbps OFDM  TXGain:

Welcome to ART21

Test mode:
Pre-scan under all rate at lowest channel for Antl and Ant2

Through Pre-scan, MCSO is the worst case of 802.11a (20M) for 5150MHz ~5250 MH;MCSO0 is the worst case of

802.11a (20M) for 5725MHz ~5850 MHz.
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5 General Information
5.1 Client Information

5.

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

.2 General Description of EUT
Product Name: HUBSAN HTO018A Transmitter
Model No.: HTO018A
Trade Mark: HUBSAN
Power Supply: Battery: 3.6V 3350 mAh Li-Po

3 Product Specification subjective to this standard

Operation Frequency:

IEEE 802.11a: 5150MHz ~5250 MHz
IEEE 802.11a: 5725MHz ~5850 MHz

Channel Numbers:

IEEE 802.11a: 5150MHz ~5250MHz/ 4 channel
IEEE 802.11a: 5725MHz ~5850MHz/ 5 channel

Channel Separation:

IEEE 802.11a: 20 MHz

Transmitter Operating
channel width(OCW)

<20MHz (provider declaration)

Type of Modulation:

OFDM(BPSK\QPSK\16QAM\64QAM)

Sample Type: [ ] Mobile [X Portable [ ] Fix Location
Hardware version: EA04058034-04
Software version: V0.1.1

Test Software of EUT:

Atheros Radio Test 2 (manufacturer declare)

Antenna Type:

Integral antenna

Antenna gain:

ANT1: 3.0dBi

ANT2: 3.0dBi
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Operation Frequency each of channel

For 802.11a( 20M) Operation in the 5150MHz ~5250 MHz band
Channel Frequency Channel Frequency
36 5180MHz 44 5220MHz
40 5200MHz 48 5240MHz
For 802.11a( 20M) Operation in the 5725MHz ~5850 MHz band
Channel Frequency Channel Frequency
149 5745MHz 161 5805MHz
153 5765MHz 165 5825MHz
157 5785MHz NA NA
5.4 Description of Support Units
The EUT has been tested with associated equipment below.
1) Support equipment
Description Manufacturer Model No. Remark FCC certification
PC Lenovo ThinkPad E450c FCC ID and DOC CQA
Adapter HUAWEI LPL-C010050200Z DOC CQA
2) Cable
Cable No. Description Manufacturer Cable Type/Length Supplied by
/ / / / /
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5.5 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

5.6 Test Facility

* 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

5.7 Deviation from Standards

None.

5.8 Abnormalities from Standard Conditions

None.

5.9 Other Information Requested by the Customer

None.

5.10 Measurement Uncertainty (95% confidence levels, k=2)

No. Item Measurement Uncertainty
Radio Frequency 3x108
2 RF power, conducted 0.86dB
3 Radiated Spurious emission test 5.12dB (Below 1GHz)

4.6dB (Above 1GHz)
3.5dB (9kHz to 150kHz)

4 Conduction emission
3.1dB (150kHz to 30MHz)
Temperature test 0.8°C
Humidity test 2.0%
DC power voltages 0.5%
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Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20191201314E-01

. Calibration Calibration
Test Equipment Manufacturer Model No. Instrument No. Date Due Date
EMI Test Receiver R&S ESR7 CQA-005 2019/10/25 2020/10/24
Spectrum analyzer R&S FSU26 CQA-038 2019/10/25 2020/10/24
Spectrum analyzer R&S FSV40 CQA-075 2019/6/11 2020/6/10
AFS4-00010300-
4012339
Preamplifier MITEQ 18-10P-4 2019/10/25 2020/10/24
AMF-6D-
02001800-29-

Preamplifier MITEQ 20P CQA-036 2019/10/25 2020/10/24
Preamplifier EMCI EMC184055SE CQA-089 2019/9/25 2020/9/24
Loop antenna Schwarzbeck FMzZB1516 CQA-060 2019/10/21 2020/10/20
Bilog Antenna R&S HL562 CQA-011 2019/9/26 2020/9/25
Horn Antenna R&S HF906 CQA-012 2019/9/26 2020/9/25
Horn Antenna Schwarzbeck BBHA 9170 CQA-088 2019/9/25 2020/9/24
Coaxial 105‘3':) (Above CQA N/A C007 2019/9/26 | 2020/9/25

Coaxial Cable (Below
1GHz) CQA N/A Cco13 2019/9/26 2020/9/25
Antenna Connector CQA RFC-01 CQA-080 2019/9/26 2020/9/25
Power Sensor KEYSIGHT U2021XA CQA-30 2019/9/26 2020/9/25

N1918A Power
Analysis Manager Agilent N1918A CQA-074 2019/9/26 2020/9/25
Power Panel

Power divider mDwesT | PVSER3802 | can.067 2019/9/26 |  2020/9/25
EMI Test Receiver R&S ESR7 CQA-005 2019/10/25 2020/10/24
LISN R&S ENV216 CQA-003 2019/10/23 2020/10/22
Coaxial cable CQA N/A CQA-C009 2019/9/26 2020/9/25

high-low temperature
Auchno OJN-9606 CQA-S003 2019/9/25 2020/9/24

chamber

DC power KEYSIGHT E3631A CQA-028 2019/9/26 2020/9/25
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/7 Radio Technical Requirements Specification

Reference documents for testing:

No. Identity Document Title
1 47 CFR Part 15, Subpart E Subpart C-Intentional Radiators
2 ANSI C63.10-2013 American National Standard for Testing Unlicensed Wireless
' Devices
KDB 789033 D02 General U-NII . . : . .
3 Test Procedures New Rules Guidelines for compliance testing of unlicensed national
v02r01 information infrastructure (U-NII) device part 15, subpart E
4 KDB 662911 D01 Multiple Emissions Testing of Transmitters with Multiple Outputs in the
Transmitter Output v02r01 Same Band
Test Results List:

Test Requirement Test method Test item Verdict Note
Part15E Section Emission Bandwidth and .
15.407 (@)(1)(2) KDB789033 Occupied Bandwidth PASS Appendix A)

. Conducted Output Power
Part15E Section 15.407 KDB789033 / ) .
@) 2)d)h)1) KDB 662911 and transmit power PASS Appendix B)
control mechanism
Part15E Section KDB789033 / . .
15.407 (a)(1)(2)(5) KDB 662911 Power Spectral Density PASS Appendix C)
Part15E Section . )
15.407 (q) KDB789033 Frequency stability PASS Appendix D)
Part15C Section . )
15.203 ANSI C63.10 Antenna Requirement PASS Appendix E)
. Operation in the absence
Part15E S?guon 15407 Section 15.407 of information to the PASS Appendix F)
transmit
. AC Power Line
Part15E Sect
js sor scéon ANSI C63.10 Conducted PASS | Appendix G)
’ (b)(6) Emission
Restricted bands around
Part15E Section fundamental .
KDB7 . PASS A H
15.407 (b)(6)(7)(8) 89033 frequency(Radiated ppendix H)
Emission)
Part1SE Section Radiated Spurious
15_407( ég;();;()g)(s)@) KDB789033 Emissions PASS Appendix )
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Appendix A): Emission Bandwidth
26dB emission Bandwidth:

Measurement Data

Test Mode Test Channel Ant EBW[MHZ] Limit{MHz] Verdict
1A 5180 Ant1 22.200 --- PASS
11A 5180 Ant2 22.320 - PASS
11A 5200 Ant1 21.680 - PASS
1A 5200 Ant2 21.880 --- PASS
11A 5240 Ant1 21.600 - PASS
11A 5240 Ant2 21.760 - PASS
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Test plot as follows:

11A-Ant1-5180 11A-Ant2-5180

“RBW 200 kHz
“VBW 500 kHz
SWT 20 ms

“RBW 200 kHz
“VBW 500 kHz
20 dB SWT 20 ms

vetta 3 £2 3 &

22.200000000 MHz Ref

Delta 3 [T1 ]
0.56 dB

Ref 25 dBm “Att 20 dB 25 dBm ATt 22.320000000 MHz

Varrkdr 1 T[T | offfer 0.4 Tarkdr 1 TT1]1 ]

5.16892¢000 GHz | 5.168724000 GHz
varkdr 2 [T1[1 Varkdr 2 [T1[]
r ~3T dBm r ~20 dBm

5.18500(000 GHz 5.183764000 GHz

Center 5.18 GHz

4 MHz/

Span 40 MHz

Center 5.18 GHz

4 MHz/

Span 40 MHz

Date: 19.DEC.2019 11:0 Date: 19.DEC.2019 11:43:34
® “RBW 200 KHz Delta 3 [T1 ] ® “RBW 200 kHz Detta 3 [T1 ]
“VBW 500 kHz 0.08 a8 “VBW 500 kHz 0.05 dB
Ref 25 dBm “Att 20 dB SWT 20 ms 21.680000000 MHz Ref 25 dBm “Att 20 dB SWT 20 ms 21.880000000 MHz
off$et 9.5 dB Markdr 1 [T1[] “ off$et 9.9 dB Markdr 1 [T1]1 ‘l

5.189204000 GHz
Varkdr 2 [T1[1

5.18920¢000 GHz |
varkdr 2 [T1[1
r 7 dBm

5.20500(000 GHz

[ i

70 dBm
5.205009000 GHz

1
D1 —28.24gdBm

Center 5.2 GHz

4 MHz/

Span 40 MHz

Center 5.2

GHz.

4 MHz/

Span 40 MHz

Date: 19.DEC.2019 11:15:08 Date: 19.DEC.2019 11:49:31
® “RBW 200 KHz Delta 3 [T1 ] ® “RBW 200 kHz Detta 3 [T1 ]
“VBW 500 kHz 0.59 d8 “VBW 500 kHz .31 dB
Ref 25 dBm “Att 20 dB SWT 20 ms 21.600000000 MHz Ref 25 dBm “Att 20 dB SWT 20 ms 21.760000000 MHz
off$et 9.3 dB Markdr 1 [T1[] “ off$et 9.9 dB Markdr 1 [T1]1 ‘l
5.22952¢000 GHz |IEN 5.229244000 GHz
Markdr 2 [T1 Markdr 2 [T1[]
B 52 aBm r 35 dBm
5.24296¢000 GHz 5. 245204000 GHz|
2 v 2
1

D1 -26.438]

1 -27.3ogy/tiBm

Center 5.24 GHz 4 MHz/ Span 40 MHz Center 5.24 GHz 4 MHz/ Span 40 MHz

Date: 19.DEC.2019 11:20:10 Date: 19.DEC.2019 11:55:04
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6dB Occupied Bandwidth:

Measurement Data

Test Mode Test Channel Ant EBW[MHZz] Limit[MHZz] Verdict
11A 5745 Ant1 16.160 0.5 PASS
11A 5745 Ant2 16.000 0.5 PASS
11A 5785 Ant1 16.120 0.5 PASS
11A 5785 Ant2 15.960 0.5 PASS
11A 5825 Ant1 16.160 0.5 PASS
11A 5825 Ant2 15.760 0.5 PASS
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Test plot as follows:

11A-Ant1-5745 11A-Ant2-5745

@ “RBW 100 kHz Delta 3 [T1 ] ® RBW 100 kHz Delta 3 [T1 ]
“VBW 300 kHz -2.81 dB VBW 300 kHz 0.30 dB
Ref 25 dBm “Att 20 dB SWT 20 ms 16.160000000 MHz Ref 25 dBm ALt 20 dB SWT 20 ms 16.000000000 MHz
Ooffjet 9.7 dB Markdr 1 [T1]]1 H Offfet 9.7 dB WMarkdr 1 [T1]1 ‘l
5.737044000 GHz 5736804000 GHz
varkdr 2 [T1[] Markdr 2 [T1[]
I ~63 dBm I —4.99 dBm
. 5.746244000 GHz 5.739964000 GHz
2 oL v
12 .
e s ) L lhdtliss L bl | I
01 -5.3¢5 dBm I T O I L T I T
\ - 1 -8.947 dBm
V‘«W 3DB .
"W, L M‘W
o MM o
oot L
Center 5.745 GHz 4 MHz/ Span 40 MHz Center 5.745 GHz 4 MHz/ Span 40 MHz
Date: 19.DEC.2018 11:25:29 19.DEC.2019 12:00:50
@ “RBW 100 kHz Delta 3 [T1 ] ® RBW 100 kHz Delta 3 [T1 ]
“VBW 300 kHz -0.54 dB VBW 300 kHz 0.62 dB
Ref 25 dBm “Att 20 dB SWT 20 ms 16.120000000 MHz Ref 25 dBm ALt 20 dB SWT 20 ms 15.960000000 MHz

offyet 9.7 dB Markdr 1 [T1]]1 H Offfet 9.7 dB WMarkdr 1 [T1]1 ‘l

5. 77708¢000 GHz s

r 2y Varkdr 2
—-70aB

5. 79248¢000 GHz

SRR PSRN T 1 W bbb L bbbl

I / A, I
ol " L R
MM MM st %“““‘%U

Mark

5.78996000 GHz

Center 5.785 GHz 4 MHz/ Span 40 MHz Center 5.785 GHz 4 MHz/ Span 40 MHz

Date: 19.DEC.2019 11:30:47 19.DEC.2019 12:05:30

11A-Ant1-5825 11A-Ant2-5825

@ “RBW 100 kHz Delta 3 [T1 ] ® RBW 100 kHz Delta 3 [T1 ]
“VBW 300 kHz -0.31 dB VBW 300 kHz -0.94 dB
Ref 25 dBm “Att 20 dB SWT 20 ms 16.160000000 MHz Ref 25 dBm ALt 20 dB SWT 20 ms 15.760000000 MHz
Ooffyet 9.7 dB Markdr 1 [T1]]1 H Offfet 9.7 dB WMarkdr 1 [T1]1 ‘l
5816804000 GHz 5816804000 GHz
varkdr 2 [T1[] Markdr 2 [T1[]
I —1-36 dBm I —3.09 dBm
5818724000 Ghz| 5819964000 Ghz

D1 -7.3¢4 dBm

Lodbildhal ‘

1 -9.09 dBm

T

Center 5.825 GHz 4 MHz/ Span 40 MHz Center 5.825 GHz 4 MHz/ Span 40 MHz

Date: 19.DEC.2019 11:35:58 19.DEC.2019 12:09:32
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99% Occupied Bandwidth:

Measurement Data

Test Mode Test Channel Ant EBW[MHZ] Limit{MHz] Verdict
11A 5180 Ant1 16.590 - PASS
11A 5180 Ant2 16.610 - PASS
1A 5200 Ant1 16.615 --- PASS
11A 5200 Ant2 16.630 - PASS
11A 5240 Ant1 16.585 - PASS
11A 5240 Ant2 16.595 - PASS
11A 5745 Ant1 16.405 - PASS
1A 5745 Ant2 16.425 --- PASS
11A 5785 Ant1 16.445 - PASS
11A 5785 Ant2 16.465 - PASS
1A 5825 Ant1 16.475 --- PASS
11A 5825 Ant2 16.470 - PASS
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Test plot as follows:

® “RBW 200 KHz Varker 1 [T1 ] ® “RBW 200 kHz varker 1 [T1 1
“VBW 500 kHz dem “VBW 500 kHz 4.27 dBm
Ref 30 dBm “ATt 40 dB SWT 35 ms GHz Ref 30 dBm “Att 40 dB SWT 35 ms 5.182260000 GHz
S0 offfet 9.9 db GBW 16.550009000 1z 30 offfet .9 db G8w 16610004000 Wz
Temp |1 [T1 Ofw] Temp [1 [T oy
13.04_den|wm 14.08 den
5.171714000 GHz 5171694000 GHz
Temp |2 [T1 OgW Temp [2 [T1 Ofw]
L 4 o . L. —— H o
5.188304000 GHz 5188304000 GHz
T
ot ;
70 70
Center 5.18 GHz 4 MHz/ Span 40 MHz Center 5.18 GHz 4 MHz/ Span 40 MHz
Date: 19.DEC.2019 11:1 Date: 19.DEC.2019 11:43:54
® “RBW 200 KHz Varker 1 [T1 ] ® “RBW 200 kHz varker 1 [T1 1
“VBW 500 kHz 2.33 dem “VBW 500 kHz 3.22 dem
Ref 30 dBm “ate 40 dB SWT 35 ms 5.204990000 GHz Ref 30 dém “Att 40 a8 ST 35 ms 5.203715000 GHz
S0 offfet 9.9 db 16615004000 Wiz 30 offfet .9 db GBw 16630004000 Wz
1 [T ogwl Temp [1 [T oy
1{.72 den|wm 14.34 den
5.191724000 GHz 5191704000 GHz
Temp |2 [T1 OgW Temp [2 [T1 Ofw]
L - 4 v I T + LVL
5.208334000 GHz 5. 208334000 GHz
1
>
I I T
L A L.
ot ;
70 70
Center 5.2 GHz 4 MHz/ Span 40 MHz Center 5.2 GHz 4 MHz/ Span 40 MHz
Date: 19.DEC.2019 11:15:28 Date: 19.DEC.2019 11:49:51
® “RBW 200 KHz Varker 1 [T1 ] ® “RBW 200 kHz varker 1 [T1 1
“VBW 500 kHz 1.06 dem “VBW 500 kHz 1.66 dBm
Ref 30 dBm “ate 40 dB SWT 35 ms 5.246245000 GHz Ref 30 dém “Att 40 a8 ST 35 ms 5.246245000 GHz
S0 offfet 9.9 db GBW 16.565000000 1z 30 offfet .9 db G8w 16595000000 Wz
Temp |1 [T1 Ofw] Temp [1 [T oy
10.24_den| W 10.30 den
5.231764000 GHz 5231754000 GHz
Temp |2 [T1 ogw Temp [2 [T1 oW1
N _z " . L. - H o
5.248354000 GHz 5. 248354000 GHz
1 1
/ 2
L | L |
ot ;
70 70
Center 5.24 GHz 4 MHz/ Span 40 MHz Center 5.24 GHz 4 MHz/ Span 40 MHz
Date: 19.DEC.2019 11:20:30 Date: 19.DEC.2019 11:55:24
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® “RBW 100 KHz Varker 1 [T1 ] ® “RBW 100 kHz varker 1 [T1 1
VB 300 KHz 0.73 dém “VBW 300 kHz 2.95 dBm
Ref 30 dBm “ate 40 dB SWT 35 ms 5.747485000 GHz Ref 30 dém “Att 40 a8 ST 35 ms 5.739965000 GHz
S0 offfet 9.7 db GBW 16405000000 Nz 30 offfet .7 db Gaw 16425004000 Wz
Temp |1 [T1 Ofw] Temp [1 [T oy
.70 _aen|wm .44 dBn
5.736774000 GHz 5736764000 GHz
Temp [2 [T1 Ofw] Temp |2 [T1 OfwW]
L - A v I i + LVL
5.753184000 GHz 5. 753184000 GHz
1
Y
I [ i
ot ;
I L. i
70 70
Center 5.745 GHz 4 MHz/ Span 40 MHz Center 5.745 GHz 4 MHz/ Span 40 MHz
Date: 19.DEC.2019 11:2 Date: 19.DEC.2019 12:0
® “RBW 100 KHz Varker 1 [T1 ] ® “RBW 100 kHz varker 1 [T1 1
“VBW 300 KHz 1.40 dem “VBW 300 kHz 3.24 den
Ref 30 dBm “ate 40 dB SWT 35 ms 5.789990000 GHz Ref 30 dém “Att 40 a8 ST 35 ms 5.789965000 GHz
S0 offfet 9.7 db 16445000000 Nz 30 offfet .7 db OBw 16465004000 Wz
1 [T1 ogwl Temp [1 [T oy
12.05 den| W 13.47 dem
5.776794000 GHz 5776764000 GHz
Temp [2 [T1 Ofw] Temp |2 [T1 OfwW]
L 24 asel L e ase]
5.793234000 GHz 5. 793234000 GHz
1
2 b2
1o L
L | L
ot ;
70 70
Center 5.785 GHz 4 MHz/ Span 40 MHz Center 5.785 GHz 4 MHz/ Span 40 MHz
Date: 19.DEC.2019 11:31:07 Date: 19.DEC.2019 12:05:50
® “RBW 100 KHz Varker 1 [T1 ] ® “RBW 100 kHz varker 1 [T1 1
VB 300 KHz 3 dem “VBW 300 kHz 3.15 dBm
Ref 30 dBm “ate 40 dB SWT 35 ms 5.818740000 GHz Ref 30 dém “Att 40 a8 ST 35 ms 5.819995000 GHz
S0 offfet 9.7 db GBW 16.475009000 Nz 30 offfet .7 db G8w 16470004000 Wz
Temp |1 [T1 Ofw] Temp [1 [T oy
4.78 den| W 10.77 den
5.516734000 GHz 5816719000 GHz
remp |2 [T1 ogwl Temp [2 [T1 oW1
L —35—H v I i + LVL
5.833204000 GHz 5833184000 GHz
1
2 2
. L. -
L f L.
2o 3
70 70
Center 5.825 GHz 4 MHz/ Span 40 MHz Center 5.825 GHz 4 MHz/ Span 40 MHz
Date: 19.DEC.2019 11:36:18 Date: 19.DEC.2019 12:09:52
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Appendix B): Maximum Conduct Output Power

Directional Antenna Gain

The TX chains are correlated, the antenna gain is equal among the chains.

Employs an antenna that operates simultaneously on multiple directional beams using the
same frequency channels. No carrier aggregation techniques.

The directional gainis:

Antenna 1 Antenna 2
Gain(dBi) Gain(dBi)
3.0 3.0
Duty Cycle:
Test Mode Channel Ant Duty Cycle[%] | Duty Cycle factor (dB)
11A 5180 Ant1 96.71% 0.15
11A 5180 Ant2 96.71% 0.15
11A 5200 Ant1 96.71% 0.15
11A 5200 Ant2 96.62% 0.15
11A 5240 Ant1 96.71% 0.15
11A 5240 Ant2 96.62% 0.15
11A 5745 Ant1 96.71% 0.15
11A 5745 Ant2 96.71% 0.15
11A 5785 Ant1 96.71% 0.15
11A 5785 Ant2 96.71% 0.15
11A 5825 Ant1 96.62% 0.15
11A 5825 Ant2 96.62% 0.15
Remark:

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

11A -ANT1-5180 11A —ANT2-5180

® RBW 20 MHz Marker 3 [T1 ] ® RBW 20 MHz Marker 3 [T1 ]
VBW 30 MHz -2.40 dBm VBW 30 MHz 2.81 dBm
Ref 25 dBm “Att 20 dB SWT 10 ms 2.743750 ms Ref 25 dBm “Att 20 dB SWT 10 ms 2.760000 ms
Markdr 1 [T1]1 " Markdr 1 [T1]1 H
—s7—dem
1.34q9oo0 ms [N ms (EE
Deltd 1 [T1 SGL Deltg SGL
—T5 B 3 a8

1.357500 ms 1.357500 ms

Center 5.18 GHz 1 ms/ Center 5.18 GHz 1 ms/

11A -ANT1-5200 11A —ANT2-5200

® RBW 20 MHz Marker 3 [T1 ] ® RBW 20 MHz Marker 3 [T1 ]
VBW 30 MHz 2.26 dem VBW 30 MHz 2.51 dBm
Ref 25 dBm “Att 20 dB SWT 10 ms 2.467500 ms Ref 25 dBm “Att 20 dB SWT 10 ms 2.627500 ms
Markdr 1 [T1]1 ‘l Markdr 1 [T1]1 H
—f=s7—dem —4=ss e

1.063750 ms (WM 1.224500 ms [N
Deltd 1 [T1 SGL Deltg 1 [T1 ] SGL

23 dB
1.357500 ms

e T D A e P e o

Center 5.2 GHz 1 ms/ Center 5.2 GHz 1 ms/

11A -ANT1-5240 11A —ANT2-5240

® RBW 20 MHz Marker 3 [T1 ] @} RBW 20 MHz Marker 3 [T1 ]
VBW 30 MHz -0.25 dBm VBW 30 MHz
Ref 25 dBm “Att 20 dB SWT 10 ms 1.815000 ms Ref 25 dBm Att 20 dB SWT 10 ms
Markdr 1 [T1[] ‘l Markgr 1 [T1[] H
—se—dem =87 —dBm
411.25¢000 ps [ 947.50Q000 ps
Deltd 1 [T1 SGL Deltg 1 [T1 ] SGL

TIT dB
1.35(500 ms

Center 5.24 GHz 1 ms/ Center 5.24 GHz 1 ms/
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11A —ANT1-5745

11A -ANT2-5745

1 RV

RBW 20 MHz Varker 3 [T1 ] ® RBW 20 Mz Marker 3 [T1 ]
VBW 30 MHz 2.76 dem VBW 30 MHz 1.13 dBm
Ref 25 dBm “Att 20 dB SWT 10 ms 1.628750 ms Ref 25 dBm “Att 20 dB SWT 10 ms 1.806250 ms
Markdr 1 [T1]] “ Markdr 1 [T1]] H
—ra—dem —t—zs—sm
225.004000 ps [N 402.504000 ps
Deltd 1 [T1 Deltd 1 [T1 ]
B —4-20 dB —(-66 dB
1 3 1.357500 ms 1.357500 ms

Center 5.745 GHz

1 ms/

Center 5.745 GHz

1 ms/

11A —ANT1-5785

11A -ANT2-5745

RBW 20 MHz Marker 3 [T1 ] ® RBW 20 MHz Marker 3 [T1 ]
VBW 30 MHz -0.26 dBm VBW 30 MHz 1.40 dBm
Ref 25 dBm “Att 20 dB SWT 10 ms 2.605000 ms Ref 25 dBm “Att 20 dB SWT 10 ms 1.551250 ms
Markgr 1 [T1][] Markdr 1 [T1]] H
- —t-ss—em
1.201250 147.50¢000 ps
peltd 1 [T1 Deltg 1 [T1 ]
—Q-51 dB
1.357500 ms
1 8

b A g o

Center 5.785 GHz

1 ms/

Center 5.785 GHz

1 ms/

11A —ANT1-5825

11A -ANT2-5825

@

RBW 20 MHz Marker 3 [T1 ] ® RBW 20 MHz Marker 3 [T1 ]
VBW 30 MHz 0.19 dBm VBW 30 MHz -1.13 dBm
Ref 25 dBm “Att 20 dB SWT 10 ms 1.828750 ms Ref 25 dBm Att 20 dB SWT 10 ms 2.007500 ms
Varkdr T TT1]1 Warkdr T TT1]1
425.00¢000 us 602.50¢000 ps
Deltd 1 [T1 Delta

1T ]
—¢-2T a8
1.351500 ms

Wi R

Center 5.825 GHz

1 ms/

Center 5.825 GHz

1 ms/
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Conducted Average Output Power:

Measurement Data

Test Test Level Duty Cycle Power Limit f
Mode Antenna Channel [dBm] fac’:(l)r ();B) [dBm] [dBm] e
11A Ant1 5180 7.12 0.15 7.27 24.00 PASS
11A Ant2 5180 7.23 0.15 7.38 24.00 PASS
11A Ant1 5200 7.33 0.15 7.48 24.00 PASS
11A Ant2 5200 7.01 0.15 7.16 24.00 PASS
11A Ant1 5240 6.77 0.15 6.92 24.00 PASS
11A Ant2 5240 6.66 0.15 6.81 24.00 PASS
11A Ant1 5745 6.46 0.15 6.61 30.00 PASS
11A Ant2 5745 6.63 0.15 6.78 30.00 PASS
11A Ant1 5785 6.81 0.15 6.96 30.00 PASS
11A Ant2 5785 6.49 0.15 6.64 30.00 PASS
11A Ant1 5825 6.58 0.15 6.73 30.00 PASS
11A Ant2 5825 6.57 0.15 6.72 30.00 PASS
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Appendix C): Power Spectral Density
Measurement Data
For U-NII-1 Band:

Report No.: CQASZ20191201314E-01

Test Test Meas PSD | Duty Cycle PSD Limit
Mode Channel Antenna [dBm/MHz] | Factor [dB] | [dBm/MHz] | [dBm/MHz] Verdiet
11A 5180 Ant1 -3.42 0.15 -3.27 11.00 PASS
11A 5180 Ant2 -3.44 0.15 -3.29 11.00 PASS
11A 5200 Ant1 277 0.15 -2.62 11.00 PASS
11A 5200 Ant2 -2.62 0.15 -2.47 11.00 PASS
11A 5240 Ant1 -1.52 0.15 -1.37 11.00 PASS
11A 5240 Ant2 -2.51 0.15 -2.36 11.00 PASS
Remark:
PSD = Meas PSD + Duty Cycle Factor
For U-NII-3 Band:
Test Test Meas PSD | Duty Cycle PSD Limit
Mode Channel Antenna [dBm/500kHz] | Factor [dB] | [dBm/500kHz] |[dBm/500kHz] Verdiet
11A 5745 Ant1 -4.71 0.15 -4.56 30.00 PASS
11A 5745 Ant2 -4.80 0.15 -4.65 30.00 PASS
11A 5785 Ant1 -4.14 0.15 -3.99 30.00 PASS
11A 5785 Ant2 -4.75 0.15 -4.60 30.00 PASS
11A 5825 Ant1 -4.50 0.15 -4.35 30.00 PASS
11A 5825 Ant2 -3.77 0.15 -3.62 30.00 PASS
Remark:

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

11A-Ant1-5180

11A-Ant2-5180

® “REW 1 MHZ Varker 1 [T1 ] ® “RBW 1 MHz varker 1
SVBW 3 MHZ 3.42 dBm “VBW 3 MHZ 3.44 dBm
Ref 25 dBm “Att 20 dB SWT 20 ms 85194800 GHz Ref 25 dBm “Att 20 dB SWT 20 ms 5.184597920 GHz
offfet 9.4 dB “ offfet 9.4 a8 “
LAl
B r
v v
[ W‘L\ PR S
i ““M‘*’M, i “‘m,\%
Center 5.18 GHz 4.44 WHz/ Span 44.4 MHz Center 5.18 GHz 4.464 WMHz/ Span 44.64 MHz
Date: 19.DEC.2019 11:1 Date: 19.DEC.2019 11:45
® “REW 1 MHZ Varker 1 [T1 ] ® “RBW 1 MHz varker 1 [T1 1
SVBW 3 MHZ 2.77 dBm SVBW 3 MHZ 2.62 dBm
Ref 25 dBm Att 20 dB SWT 20 ms 5.205376640 GHz Ref 25 dBm “Att 20 dB SWT 20 ms 5.204857360 GHz
offfet 9.4 dB “ offfet 9.4 a8 “
LAl
B r
v v
2 L
e | et - ,,-w—wul“\\
L Mrr 308 r MN “'{\ ,
Center 5.2 GHz 4.336 WHz/ Span 43.36 MHz Center 5.2 GHz 4.376 MHz/ Span 43.76 MHz
Date: 19.DEC.2019 11:17:06 Date: 19.DEC.2019 11:52:03
® “REW 1 MHZ Varker 1 [T1 ] ® “RBW 1 MHz varker 1 [T1 1
SVBW 3 MHZ 1.52 dBm SVBW 3 MHZ 2.51 dBm
Ref 25 dBm “Att 20 dB SWT 20 ms 5.245745600 GHz Ref 25 dBm “Att 20 dB SWT 20 ms 5.245396480 GHz
offfet 9.4 dB “ offfet 9.4 a8 “
LAl
v v
+ 1
MMM‘—«\ o Lt
- t 30E - o ]
—— o s
Center 5.24 GHz 4.32 WMHz/ Span 43.2 MHz Center 5.24 GHz 4.352 MHz/ Span 43.52 MHz
Date: 19.DEC.2019 11:22:09 Date: 19.DEC.2019 11:57:21
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11A-Ant1-5745

11A-Ant2-5745

“RBW 500 kHz

& Marker 2 [71 1 & “ROW 500 Kz warker 1 171 1
SVBW 2 MHZ 4.71 dBm “VBW 2 MHz 4.80 dBm
Ref 25 dBm “Att 20 dB SWT 20 ms 5.747359360 GHz Ref 25 dBm “Att 20 dB SWT 20 ms 5.743720000 GHz
offfet 9.7 dB “ offfet 9.7 dB “
LAl
B r
v v
T T
Ao % Al ,_L\
| /,,V,A WM—\‘\‘ —\M\\ L //J»w \.u\\
- W \K'A\MU - b,
Center 5.745 GHz 3.232 MHz/ Span 32.32 MHz Center 5.745 GHz 3.2 MHz/ Span 32 MHz
Date: 19.DEC.2019 11:2 Date: 19.DEC.2019 12:02
® “RBW 500 KHz Varker 1 [T1 ] ® “RBW 500 kHz varker 1 [T1 1
SVBW 2 MHZ 4.14 dBm “VBW 2 MHz 4.75 dBm
Ref 25 dBm “Att 20 dB SWT 20 ms 5.792479680 GHz Ref 25 dBm “Att 20 dB SWT 20 ms 5.792469280 GHz
offfet 9.7 dB “ offfet 9.7 dB “
LAl
B r
v v
3 1
Mol Lt
| m“
%”‘M W
Center 5.785 GHz 3.224 MHz/ Span 32.24 MHz Center 5.785 GHz 3.192 MHz/ Span 31.92 MHz
Date: 19.DEC.2019 11:32:53 Date: 19.DEC.2019 12:06:53
® “RBW 500 KHz Varker 1 [T1 ] ® “RBW 500 kHz varker 1 [T1 1
SVBW 2 MHZ 4.50 dBm “VBW 2 MHz 3.77 dBm
Ref 25 dBm “Att 20 dB SWT 20 ms 5.818762240 GHz Ref 25 dBm “Att 20 dB SWT 20 ms 5.819893760 GHz
offfet 9.7 dB “ offfet 9.7 dB “
LAl

Center 5.825 GHz

Date: 19.DEC.2019 11:38:20

3.232 MHz/

Span 32.32 MHz

Date:

T

Center 5.825 GHz

19.DEC.2019 12:10:56

3.152 MHz/

Span 31.52 MHz
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Appendix D): Frequency Stability

Measurement Data

Report No.: CQASZ20191201314E-01

Frequency Stability Versus Temp.

Operating Frequency: 5200 MHz ANT1

Temp Measured Freguency Frequency Drift
o Volta ge
(C) (MHz) (ppm)
50 5200.02 3.8462
40 5199.99 -1.9231
30 5199.98 -3.8462
20 5200.01 1.9231
VN
10 5200.00 0.0000
0 5200.02 3.8462
-10 5199.99 -1.9231
-20 5200.01 1.9231
Frequency Stability Versus Temp.
Operating Frequency: 5200 MHz_ANT1
Measured Frequency Frequency Drift
Temp. Volta ge

(MHz) (ppm)
VL 5199.98 -3.8462

TN VN 5200.01 1.9231
VH 5199.99 -1.9231

Note:All the modulation and channels had been tested, but only the worst data recorded in the report.

Page:27 of 51




CQ'A Shenzhen Huaxia Testing Technology Co., Ltd

12 E Report No.: CQASZ20191201314E-01

Appendix E): Antenna Requirement

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 (a) of this section is based on the use of antennas
with directional gains that do not exceed 6 dBi. Except as shown in paragraph (a) of this section, if
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power and the
peak power spectral density shall be reduced by the 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 ANT1 is 3.0dBi. The best case gain of the ANT2 is 3.0dBi.
Note: These tow antennas does not transmit simultaneously.
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Appendix F). Operation in the absence of information to the transmit

15.407(c) requirement:

The device shall automatically discontinue transmission in case of either absence of information to transmit or
operational failure. These provisions are not intended to preclude the transmission of control or signal ling
information or the use of repetitive codes used by certain digital technologies to complete frame or burst
intervals. Applicants shall include in their application for equipment authorization a description of how this
requirement is met.

Operation in the absence of information to the transmit

While the EUT is not transmitting any information, the EUT can automatically discontinue
transmission and become standby mode for power saving. The EUT can detect the controlling

signal of ASK message transmitting from remote device and verify whether it shall resend or
discontinue transmission. (manufacturer declare )
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Appendix G): AC Power Line Conducted Emission

Test Procedure: Test frequency range :150KHz-30MHz

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

2) 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.

3)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,

4) 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.

5) 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 on
conducted measurement.

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

* The limit decreases linearly with the logarithm of the frequency in the range 0.15
MHz to 0.50 MHz.
NOTE : The lower limit is applicable at the transition frequency

Measurement Data
An initial pre-scan was performed on the live and neutral lines with peak detector.
Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission were

detected.
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Live line:

80 Level (dBuV)

70

~—

60 |

50 o =

40 ] :

30 ) " '.l':é WA i

20

10

A5 2 5 1 2 5 10 20 30
Frequency (MHz)
Read Limit  Over
Freq Level Factor Level Line Limit Remark Pol/Phase
MHz dBuv de dBuv dBuv de

1 8.210 20.96 9.49 30.45 63.21 -32.76 Average Line

2 9.210 26.85 9.49 35.54 63.21 -27.67 QP Line

3 9.330 19.12 9.50 28.62 59.45 -30.83 Average Line

4 9.330 24.40 9.50 33.90 59.45 -25.55 QP Line

5 AV 0.742 18.06 9.82 27.88 56.00 -28.12 Average Line

6 PP 0.742 23.04 9.82 32.86 56.00 -23.14 QP Line

7 1.354 18.25 9.53 27.78 56.00 -28.22 Average Line

8 1.354 23,20 9.53 32.73 56,00 -23.27 QP Line

9 2.858 1©.11 9.59 19.70 56.00 -36.30 Average Line

18 2.858 15.19 9,59 24.78 56.80 -31.22 QP Line

11 13.681 8.16 9.88 18.04 60.00 -41.96 Average Line

12 13.681 25.53 9.88 35.41 ©6©.00 -24.59 QP Line
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Neutral line:
80 Level (dBuV)
70
~
60 T
50
40
30
20
10
A5 .2 5 1 2 5 10 20 30
Frequency (MHz)
Read Limit  Over
Freq Level Factor Level Line Limit Remark Pol/Phase
MHz dBuv dB dBuv  dBuv dB
1 @.154 21.61 9.48 31.89 65.78 -34.69 Average Neutral
2 ©.154 26.57 9.48 36.05 65.78 -29.73 QP Neutral
3 0.206 20.96 9.48 30.44 63.37 -32.93 Average Neutral
4 @.206 25.88 9.48 35.36 63.37 -28.01 QP Neutral
5 ©.718 18.14 9.83 27.97 56.00 -28.03 Average Neutral
6 0.718 23.17 9.83 33.00 56.00 -23.00 QP Neutral
7 1.166 18.93 9.72 28.65 56.00 -27.35 Average Neutral
8 1.166 24.03 9.72 33,75 56.00 -22.25 QP Neutral
9 AV 1.330 19.49 9.72 29.21 56.00 -26.79 Average Neutral
10 PP 1.330 24.47 9.72 34.19 56.00 -21.81 QP Neutral
11 12.937 7.80 9.94 17.74 60.00 -42.26 Average Neutral
12 12.937 20.77 9.94 30.71 60.00 -29.29 QP Neutral
Notes:

1. The 6Mbps of rate of 802.11a_Ant2 at 40 channel is the worst case, only the worst data recorded in
the report.
2. The following Quasi-Peak and Average measurements were performed on the EUT.

3. Final Test Level =Receiver Reading + LISN Factor + Cable Loss.
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Appendix H) Restricted bands around fundamental frequency
(Radiated Emission)

Receiver Setup: Frequency Detector RBW VBW Remark
30MHz-1GHz Quasi-peak | 120kHz | 300kHz | Quasi-peak
Peak 1MHz 3MHz Peak
Above 1GHz
Peak 1MHz 10Hz Average

Test Procedure: Below 1GHz test procedure as below:

a. 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.

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

c. 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.

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 and the rotatable
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. 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 and modulation
for lowest and highest channel

Above 1GHz test procedure as below:

g. Different between above is the test site, change from Semi- Anechoic Chamber
to fully Anechoic Chamber and change form table 0.8 metre to 1.5
metre( Above 18GHz the distance is 1 meter and table is 1.5 metre).

h. Testthe EUT in the lowest channel , the Highest channel

i. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is worse case.

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

Limit: Frequency Limit (dBuV/m @3cm) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
54.0 Average Value
Above 1GHz
74.0 Peak Value
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ANTL:
Worse case mode: 802.11a(6Mbps) Test channel: 36
Meter Emission . Ant.
Frequency Reading Factor Level Limits Over D?rtecéor Pol.
(MHz) (dBuV) (dB) (dBpV/m) | (dBpV/m) (dB) P H/V
5150.00 55.42 -3.63 51.79 74 -22.21 peak H
5150.00 45.24 -3.63 41.61 54 -12.39 AVG H
5150.00 55.27 -3.63 51.64 74 -22.36 peak \Y
5150.00 45.29 -3.63 41.66 54 -12.34 AVG \Y
Worse case mode: 802.11a(6Mbps) Test channel: 48
Meter Emission - Ant.
Frequency Reading Factor Level Limits Over D"T'tecéor Pol.
(MHz) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) yp HV
5350.00 56.56 -3.59 52.97 74 -21.03 peak H
5350.00 45.04 -3.59 41.45 54 -12.55 AVG H
5350.00 56.53 -3.59 52.94 74 -21.06 peak \Y
5350.00 4419 -3.59 40.60 54 -13.40 AVG \Y
Worse case mode: 802.11a(6Mbps) Test channel: 149
Meter Emission - Ant.
Frequency Reading Factor Level Limits Over D-ertecéor Pol.
(MHz) (dBuV) (dB) (dBpV/m) | (dBpV/m) (dB) yp H/V
5650 58.35 -3.46 54.89 68.2 -13.31 peak H
5742.50 96.03 -3.44 92.59 122.2 -29.61 peak H
5650 57.34 -3.46 53.88 68.2 -14.32 peak \Y
5744.77 98.18 -3.44 94.74 122.2 -27.46 peak \Y,
Worse case mode: 802.11a(6Mbps) Test channel: 165
Meter Emission - Ant.
Frequency Reading Factor Level Limits Over D?rtecéor Pol.
(MHz) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) ¥P HV
5825.32 97.08 -3.42 93.66 122.2 -28.54 peak H
5925 58.31 -3.41 54.90 68.2 -13.30 peak H
5826.30 96.82 -3.42 93.40 122.2 -28.80 peak \Y
5925 57.03 -3.41 53.62 68.2 -14.58 peak \Y
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ANT2:
Worse case mode: 802.11a(6Mbps) Test channel: 36
Meter Emission . Ant.
Frequency Reading Factor Level Limits Over D?rtecéor Pol.
(MHz) (dBuV) (dB) (dBpV/m) | (dBpV/m) (dB) P H/V
5150.00 56.03 -3.63 52.40 74 -21.60 peak H
5150.00 4413 -3.63 40.50 54 -13.50 AVG H
5150.00 55.61 -3.63 51.98 74 -22.02 peak \Y
5150.00 42.69 -3.63 39.06 54 -14.94 AVG \Y
Worse case mode: 802.11a(6Mbps) Test channel: 48
Meter Emission - Ant.
Frequency Reading Factor Level Limits Over D"T'tecéor Pol.
(MHz) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) yp HV
5350.00 53.65 -3.59 50.06 74 -23.94 peak H
5350.00 44.62 -3.59 41.03 54 -12.97 AVG H
5350.00 54.31 -3.59 50.72 74 -23.28 peak \Y
5350.00 44.54 -3.59 40.95 54 -13.05 AVG \Y
Worse case mode: 802.11a(6Mbps) Test channel: 149
Meter Emission - Ant.
Frequency Reading Factor Level Limits Over D-ertecéor Pol.
(MHz) (dBuV) (dB) (dBpV/m) | (dBpV/m) (dB) yp H/V
5650 58.32 -3.46 54.86 68.2 -13.34 peak H
5741.75 96.17 -3.44 92.73 122.2 -29.47 peak H
5650 58.05 -3.46 54.59 68.2 -13.61 peak \Y
5740.88 96.84 -3.44 93.40 122.2 -28.80 peak \Y,
Worse case mode: 802.11a(6Mbps) Test channel: 165
Meter Emission - Ant.
Frequency Reading Factor Level Limits Over D?rtecéor Pol.
(MHz) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) ¥P HV
5820.71 96.33 -3.42 92.91 122.2 -29.29 peak H
5925 57.38 -3.41 53.97 68.2 -14.23 peak H
5824.94 97.41 -3.42 93.99 122.2 -28.21 peak \Y
5925 55.66 -3.41 52.25 68.2 -15.95 peak \Y
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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Appendix |): Radiated Spurious Emissions

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 | 120kHz | 300kHz | Quasi-peak
Above 1GHz Peak 1MHz 3MHz Peak
Peak 1MHz 10Hz Average
Test Procedure:

Below 1GHz test procedure as below:

a.

b.

C.

-

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.

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 (for the test frequency of below 30MHz, the antenna was tuned to heights 1
meter) and the rota 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.
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.

Above 1GHz test procedure as below:

g. Different between above is the test site, change from Semi- Anechoic Chamber to fully Anechoic Chamber and
change form table 0.8 metre to 1.5 metre( Above 18GHz the distance is 1 meter and table is 1.5 metre)
h. Test the EUT in the lowest channel ,the middle channel ,the Highest channel
i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and found the X
axis positioning which it is worse case.
j. Repeat above procedures until all frequencies measured was complete.
Limit:
Frequency F_ield strength Limit Remark Measurement
(microvolt/meter) | (dBuV/cm) distance (cm)
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.
Test result: PASS
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Test Data:
Radiated Emission below 1GHz

30MHz~1GHz

Test mode: Charge +Transmitting Vertical

Level (dBuVim)

80

70

60

RNy ; : ; 6
. WWW

10

30 50 100 200 500 1000
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark Pol/Phase
MHz dBuv dB/m dBuv/m dBuvV/m dB
1 pp 36.00 18.92 16.24 35.16 40.00 -4.84 Peak VERTICAL
2 46.99 22.98 10.80 33.78 40.00 -6.22 Peak VERTICAL
3 7/5.18 18.28 9.00 27.28 40.00 -12.72 Peak VERTICAL
4 180.02 20.40 8.34 28.74 43.50 -14.76 Peak VERTICAL
5 477.17 10.51 16.57 27.08 46.00 -18.92 Peak VERTICAL
6 793.40 10.84 20.77 31.61 46.00 -14.39 Peak VERTICAL
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| Test mode: | Charge +Transmitting Horizontal
BeLEVel (dBuVim)
70
60
. {
40
5 6
30| 1 M
f 3 4
2
20 MWWWW
10
30 50 100 200 500 1000
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark Pol/Phase
MHZ dBuv  dB/m dBuv/m dBuv/m dB
1 pp 30.32 10.84 18.30 29.14 40.00 -10.86 Peak HORIZONTAL
2 79.52 14.82 9,70 23.72 A40.00 -16.28 Peak HORIZONTAL
3 186.82 17.16 8.34 25.50 43.50 -18.00 Peak HORIZONTAL
4 324.46 13.82 12.32 25.34 46.00 -20.66 Peak HORIZONTAL
5 451.14 14.87 15.76 30.63 46.00 -15.37 Peak HORIZONTAL
] 744,87 11.15 20.39 31.54 46.00 -14.46 Peak HORIZONTAL
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Transmitter Emission above 1GHz

Test mode: | 802.11a(6Mbps)_Ant2 Test channel: 40
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB) Type HIV
10440 48.59 2.23 50.82 74 -23.18 peak H
10440 37.24 2.23 39.47 54 -14.53 AVG H
15660 47.90 3.75 51.65 74 -22.35 peak H
15660 36.00 3.75 39.75 54 -14.25 AVG H
10440 50.12 2.23 52.35 74 -21.65 peak \Y
10440 36.87 2.23 39.10 54 -14.90 AVG \
15660 48.33 3.75 52.08 74 -21.92 peak \Y
15660 36.27 3.75 40.02 54 -13.98 AVG V
Remark:

1) The 6Mbps of rate of 802.11a_Ant2 at 40 channel is the worst case, only the worst data recorded in the
report.
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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PHOTOGRAPHS OF TEST SETUP
Test model No.: HTO18A

Radiated spurious emission Test Setup-1(Below 30MHz

_Radiated spurious emission Test Setup-2(30Mz-1GHz
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Radiated spurious eission Test Setup-3(Above 1GHz)
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PHOTOGRAPHS OF EUT Constructional Details
] ;_I;'est model No.: HTO18A

_____
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*** End of Report ***
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