%; Page 1 of 42 Report No.:HK1911122853-E

FCC TEST REPORT

Test report
On Behalf of
Shenzhen Botan Innovation Co.,Ltd.
For
Drone
Model No.:DSDR01A,DSDR01B,DSDR01C,DSDR01D,DSDRO1E,
DSDRO1F,DSDR02A,DSDR02B,DSDR02C,DSDR02D,DSDR02E,DSDRO03A,

DSDR03B,DSDR03C,DSDR03D,DSDR03E,DSDR04A,DSDR04B,
DSDR04C,DSDR04D,DSDR04E,DSDR0O5A,DSDR05B,DSDRO05C,
DSDRO05D,DSDR06A,DSDR06B,DSDR06C,DSDR06D,DSDRO7A,
DSDR07B,DSDR07C,DSDR07D,DSDR08A,DSDR08B,DSDR08C
DSDR08D,DSDR09A,DSDR09B,DSDR09C,DSDR09D,DSDR10A,
DSDR10B,DSDR10C,DSDR10D,DSDR11A,DSDR11B,DSDR11C,

DSDR11D

FCC ID: 2AUYR-DSDRO1A-11D

Prepared for : Shenzhen Botan Innovation Co.,Ltd.

21th floor,Building A,Cadre Building,No.168 Tongsha Road,Shenzhen,China

Prepared By : Shenzhen HUAK Testing Technology Co., Ltd.

1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park, Fuhai Street,
Bao'an District, Shenzhen City, China



&; Page 2 of 42 Report No.: HK1911122853-E

TEST REPORT

Applicant’s name. ................ Shenzhen Botan Innovation Co.,Ltd.

21th floor,Building A,Cadre Building,N0.168 Tongsha
Road,Shenzhen,China

Manufacture's Name........... Shenzhen Botan Innovation Co.,Ltd.

21th floor,Building A,Cadre Building,N0.168 Tongsha
Road,Shenzhen,China

AdAress ....ooovveeiiiiieiis

Product description

Trade Mark: R)fensicu

Product name...........cccccovevvenne. Drone
DSDRO01A,DSDR01B,DSDR01C,DSDR01D,DSDR01E,DSDRO1F,
DSDRO02A,DSDR02B,DSDR02C,DSDR02D,DSDR02E,DSDRO03A,
DSDRO03B,DSDR03C,DSDR03D,DSDR03E,DSDR04A,DSDR04B,
DSDR04C,DSDR04D,DSDR04E,DSDR05A,DSDR05B,DSDRO05C,
DSDRO05D,DSDR06A,DSDR06B,DSDR06C,DSDR06D,DSDRO7A,

............................................. DSDRO7B.DSDRO7C. DSDRO7D DSDRO8A DSDROSE. DSDROSC

DSDR08D,DSDR09A,DSDR09B,DSDR09C,DSDR09D,DSDR10A,

DSDR10B,DSDR10C,DSDR10D,DSDR11A,DSDR11B,DSDR11C,

DSDR11D

47 CFR FCC Part 15 Subpart E 15.407

ANSI C63.10: 2013

This publication may be reproduced in whole or in part for non-commercial purposes as long as

the Shenzhen HUAK Testing Technology Co., Ltd. is acknowledged as copyright owner and

source of the material. Shenzhen HUAK Testing Technology Co., Ltd. takes no responsibility for
and will not assume liability for damages resulting from the reader's interpretation of the
reproduced material due to its placement and context.

Date Of TeSt ...uuvvveveeeiiiiiiieieeeee e,

Model and/or type reference

StandardS .......coeeeveiiiiiannnn.

Date (s) of performance of tests.............. Oct. 20, 2019~. Nov. 13, 2019
Date Of ISSUE ...ooveeeeeeeeeeeeeeeeeeeee e Nov. 13, 2019
Test ReSUIt.........ccvvveeeeiiiiiiiieee e, Pass

Testing Engineer : &Gg/ @U v L

(Gary Qian)
Technical Manager E:Céﬂ‘/" )/i =

(Eden Hu)
Authorized Signatory : J RSO n Z—MO U

(Jason Zhou)



4.

{} Page 3 of 42 Report No.: HK1911122853-E
Table of Contents Page
SUIVIIMIARY ..otieeeiiiieeeerteeeereesseressseressssesessssssessssssssssssssssssssssssssssssssssssssssssnssssssnssssssnssssssnssssssnssssssnssssssnssessanssessanssenee 4
1.1. TEST STANDARDS ... e e e e e e e s e e e e e s e s e s e sesesasasasesesesasasasesasasasesasesesesesesesesesesesesesnseseses 4
1.2. TEST DESCRIPTION ...ttt s e se s e e s e s e s s s sssssssssssssssssssssssnsnsnssseseseseseseseseseseseseseseseseseseseseseseseseseses 4
1.3. TEST FACILITY 1ttt s s e e e sesesasasasesasasesesasesesesesesesesesesesesnseseseses 5
1.4. STATEMENT OF THE MEASUREMENT UNCERTAINTY e1vvvvuvuvesesesesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 5
GENERAL INFORIMIATION .....ctteuieittenertennereennereenssersanseessssssessssssesssnsssssnssssssnssssssnssssssnssssssnssssssnnsssssnnsssssnnssesannssssannnns 6
2.1. ENVIRONNMENTAL CONDITIONS . ettuiettteetttieeeetuneeetsuneesssnaeessnneeessnesesssneesssnessssunsesssneeesssnessssnnsessnnsesssnnessssneeessnneesssnneessnnnes 6
2.2. GENERAL DESCRIPTION OF EUT otuuiiiiiiiiiiiiiieieeee ettt ee e e e e eetatee e e e e e e eeasaaeseeeeeasbaa e eessssassaanaeesssssssannseeessessnnanseesessrrnnnnnnens 6
2.3. DESCRIPTION OF TEST IMIODES AND TEST FREQUENCY .....iiituieiiiieeetiteeeetteeestteeeetteesatneestnneesssnnesssnnesssnneesssneesssnneeessnneessnnnns 7
2.4. EQUIPMENTS USED DURING THE TEST 1uuutiitueeiiueeettueetttieeestneeessnesesssaaeesssnesessnnsesssneessnneesssnnsessnnsesssnneesssneeessneeesssnnesssnnnes 8
2.5. RELATED SUBMITTAL(S) / GRANT (5) veeeuveeereesreeeireesiteeeiseesseessseessesassesssesssesssesassessssesansessnsessnsesssssansessssessnssssnsssensessnes 8
2.6. IV ODIFICATIONS .vvvvvvuvsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnssssnsnsnsnssnnne 8
TEST CONDITIONS AND RESULTS ...eeuuiiiteeneerennncerenneerenssessenssessesssesssnssesssnssesssnssesssnssesssnssssssnsssssanssesssnsssssnnssessnnssssanne 9
3.1. CONDUCTED EMISSIONS TEST iitiiieieieieieieieieieiererereretererererereteresetesesesesesersretsrererererererereterereressseserseererersrerererssersrerersrereeens 9
3.2. RADIATED EMISSIONS. ..uvvuvvvuvuursussssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssene 10
3.3. MAXIMUM CONDUCTED AVERAGE QUTPUT POWER ...vvvvvureuerereuerssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 17
3.4. POWER SPECTRAL DENSITY 1uuvuuvuuuussssesssesesssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssene 19
3.5. MINIMUM EMISSION BANDWIDTH (BDBM BANDWIDTH).....uveeeeiuiiieeeiieeesitteeeesitreeeeisseeesuseeessssaeesessssessssssasssssesssnssssesnnsens 25
3.6. FREQUENCY STABILITY 4uvvvuuuuusussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnnnns 31
TEST SETUP PHOTOS OF THE EUT ...ceuuiiiieieieeeneereenneereneseereesseerenssessesssesssnssesssnssesssnssssssnsssssanssssssnssssssnssesssnssessanssnes 33
PHOTOS OF THE EUT ...ccuiiieeiiiieenertennserteensereenssersenssersenssessenssessenssessenssesssnsssssanssssssnsssssanssssssnssssssnssessansssssnnssesssnssenee 34



&; Page 4 of 42 Report No.: HK1911122853-E

1. SUMMARY
1.1. TEST STANDARDS
The tests were performed according to following standards:

FCC Rules Part 15 Subpart E—Unlicensed National Information Infrastructure Devices
ANSI C63.10:2013 : American National Standard for Testing Unlicensed Wireless Devices
KDB789033 D02: General UNII Test Procedures New Rules v02r01

1.2. Test Description

FCC Requirement

FCC Part 15.207 AC Power Conducted Emission N/A

FCC Part 15.407(a) Emission Bandwidth(26dBm Bandwidth) N/A

FCC Part 15.407(e) '\B";rr‘]i;“vyig‘th'z)mi%io” Bandwidth(6dBm PAS Shotez
FCC Part 15.407(a) Maximum Conducted Output Power PASS
FCC Part 15.407(a) Peak Power Spectral Density PASS
FCC Part 15.407(g) Frequency Stability PASS
FCC Part 15.407(b) Undesirable emission PASS
FCC Part 15.407(b)/15.205/15.209 Radiated Emissions PASS
FCC Part 15.407(h) Dynamic Frequency Selection N/A

FCC Part 15.203/15.247(b) Antenna Requirement PASS

Note 1: Apply to U-NII 1, U-NII 2A, and U-NII 2C band.
Note 2: Apply to U-NII 3 band only.
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1.3. Test Facility

1.3.1 Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.

1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park, Fuhai Street, Bao'an District, Shenzhen
City, China

1.4. 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 HUAK 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 Shenzhen HUAK Testing Technology Co., Ltd. is
reported:

Measurement Uncertainty

Conducted Emission Expanded Uncertainty = | 2.23dB, k=2
Radiated emission expanded uncertainty(9kHz-30MHz) = | 3.08dB, k=2
Radiated emission expanded uncertainty(30MHz-1000MHz) | = | 4.42dB, k=2
Radiated emission expanded uncertainty(Above 1GHz) = | 4.06dB, k=2

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

2.1. Environmental conditions

Report No.: HK1911122853-E

During the measurement the environmental conditions were within the listed ranges:

Normal Temperature: 25°C
Relative Humidity: 55 %
Air Pressure: 101 kPa

2.2. General Description of EUT

Product Name: Drone
Model: DSDRO1A
Power supply: DC 15.2V from battery
ANT type: FPC ANT
ANT Gain: 5.85dBi
WIFI

20MHz system 40MHz system 80MHz system | 160MHz system
Supported type: :8;11: 802.11n N/A N/A
ﬁgg{:gﬂ‘;& 5745MHz-5825MHz | 5755MHz-5795MHz N/A N/A
Modulation: OFDM OFDM N/A N/A
Channel number: 9 4 N/A N/A
Channel separation: 20MHz 40MHz N/A N/A

Note: For more details, please refer to the user’s manual of the EUT.
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2.3. Description of Test Modes and Test Frequency

The Applicant provides communication tools software to control the EUT for staying in continuous
transmitting (Duty Cycle more than 98%) and receiving mode for testing.

All test performed at the low, middle and high of operational frequency range of each mode.
Operation Frequency List WIFI on 5G Band:

20MHz 40MHz
Operating band Channel Fr?l\(}ltlj_'ezr;cy Channel Frequency (MHZz)
149 5745 151 5755
U-NII 3 153 5765
157 5785
(5725MHz-5850MHZz) 161 5805 159 5795
165 5825 -- --
Note:
1. “-*Means no channel(s) available any more.

2. The line display in grey is those Channels/Frequencies select to test in this report for each operation mode.

Data Rate Used:

Preliminary tests were performed in different data rate to find the worst radiated emission. The data
rate shown in the table below is the worst-case rate with respect to the specific test item. Investigation
has been done on all the possible configurations for searching the worst cases. The following table is a
list of the test modes shown in this test report.

Test Items Mode Data Rate
Maximum Conducted Output Power 11a/OFDM 6 Mbps
Power Spectral Density
Emission Bandwidth(26dBm Bandwidth) 11n(20MHz) /OFDM 7.2 Mbps

Minimum Emission Bandwidth(6dBm Bandwidth)
Undesirable emission
Frequency Stability

11n(40MHz) /OFDM 15.0Mbps
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2.4. Equipments Used during the Test

Report No.: HK1911122853-E

. : Cal.
Iltem Equipment Manufacturer Model No. Serial No. Last Cal. Interval
L.I.S.N.
1. Avrtificial Mains R&S ENV216 HKE-002 Dec. 28, 2018 | 1 Year
Network
2. Receiver R&S ESCI 7 HKE-010 Dec. 28, 2018 | 1 Year
3. RF automatic Tonscend JS0806-2 HKE-060  |Dec. 28, 2018 | 1 Year
control unit
4. | Spectrum analyzer R&S FSP40 HKE-025 Dec. 28, 2018 | 1 Year
5. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 28, 2018 | 1 Year
6. Preamplifier Schwarzbeck BBV 9743 HKE-006 Dec. 28, 2018 | 1 Year
7. EMI Test Receiver | Rohde & Schwarz ESCI 7 HKE-010 Dec. 28, 2018 | 1 Year
g, | Bilog Broadband Schwarzbeck | VULB9163 HKE-012  |Dec. 28, 2018 | 1 Year
Antenna
9. Loop Antenna Schwarzbeck FMZ%lSlQ HKE-014 Dec. 28, 2018 | 1 Year
10. Horn Antenna Schewarzbeck 9120D HKE-013 Dec. 28, 2018 | 1 Year
11. Broa}f‘fﬁiﬂi:om SCHWARZBECK | BBHA 9170 HKE-017  |Dec. 28, 2018 | 1 Year
12. Pre-amplifier EMCI EMC321845 HKE-015 Dec. 28, 2018 | 1 Year
13. Pre-amplifier Agilent 83051A HKE-016 Dec. 28, 2018 | 1 Year
EMI Test Software JS1120-B
14. EZ-EMC Tonscend version HKE-083 Dec. 28,2018 | N/A
15. Power Sensor Agilent E9300A HKE-086 Dec. 28, 2018 | 1 Year
16. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 28, 2018 | 1 Year
17. Signal generator Agilent N5182A HKE-029 Dec. 28, 2018 | 1 Year
18. | Signal Generator Agilent 83630A HKE-028 Dec. 28, 2018 | 1 Year
19. Shielded room Shiel Hong 4*3*3 HKE-039 Dec. 28, 2018 | 3 Year
20. | RF Cfg'ﬁge'o"" HUBER+SUHNER| RG214 HKE-055 |Dec. 28, 2018 | 1 Year
21. | RF Cfg'ﬁ(z"’)‘bo"e HUBER+SUHNER| RG214 HKE-056  |Dec. 28, 2018 1 Year

The calibration interval was one year

2.5. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended to comply with Section 15.407 of the FCC Part 15, Subpart E

Rules.

2.6. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST CONDITIONS AND RESULTS

3.1. Conducted Emissions Test

LIMIT

According to FCC CFR Title 47 Part 15 Subpart C Section 15.207, AC Power Line Conducted
Emissions Limits for Licence-Exempt Radio Apparatus as below:

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 CONFIGURATION
Shielded Roorme
EUT
I Test
Eeceiver
LISM
Adapter

TEST PROCEDURE

1.

The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system; a wooden table with a height of 0.8 meters is used and is placed on
the ground plane as per ANSI C63.10:2013.

Support equipment, if needed, was placed as per ANSI C63.10:2013.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10:2013.

The adapter received AC120V/60Hz power through a Line Impedance Stabilization Network (LISN) which
supplied power source and was grounded to the ground plane.

All support equipments received AC power from a second LISN, if any.

The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

TEST RESULTS

The EUT is powered by Battery, so test item is not applicable for the EUT
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3.2. Radiated Emissions
Limit

The maximum emissions outside of the frequency bands of operation shall be attenuated in
accordance with the following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of -27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725 GHz
band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a level of
—-27 dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at
25 MHz above or below the band edge, and from 25 MHz above or below the band edge increasing
linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or
below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

Undesirable emission limits

Requirement Limit(EIRP) Limit (Field strength at 3m) note1
15.407(b)(1)

15.407(b)(2) i |

15.407(b)(3) PK:-27(dBm/MHz) PK:68.2(dBuV/m)
15.407(b)(4)

Notel: The following formula is used to convert the equipment isotropic radiated power (eirp) to
field strength:

~1000000v30P u
3

(5) Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in
§15.209

(6)In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a)

E V/m, where P is the eirp (Watts)

Radiated emission limits

Frequency (MHz) Distance (Meters) Radiated (dBuV/m) Radiated (uV/m)
0.009-0.49 3 20log(2400/F(KHz))+40log(300/3) 2400/F(KHz)
0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)

1.705-30 3 20log(30)+ 40log(30/3) 30
30-88 3 40.0 100
88-216 3 43.5 150

216-960 3 46.0 200

Above 960 3 54.0 500
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(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

RX Antenna

A

T

0.8 m

am —————>
‘/Tuanallg E 11}

Ground Plane

Receiver

(B) Radiated Emission Test Set-Up, Frequency below 1000MHz
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A
Ant. feed
point
< 3m : | |
H || S [am
o | EUT ‘/TurnTall:
IO.S m
L AN
Ground Plane

Receiver Amp.

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

Ant.feed !
point
« —
i 3m ==
EUT L
A 1-4 m
Turn Tahle
v
1.5m
b
Ground Plane
Amp i
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Test Procedure

1.

Below 1GHz measurement the EUT is placed on a turntable which is 0.8m above ground plane,
and above 1GHz measurement EUT was placed on a low permittivity and low loss tangent turn
table which is 1.5m above ground plane.

Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating
the turn table from 0°C to 360°C to acquire the highest emissions from EUT

And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

Repeat above procedures until all frequency measurements have been completed.
Radiated emission test frequency band from 9KHz to 40GHz.
The distance between test antenna and EUT as following table states:

Test Frequency range Test Antenna Type Test Distance
9KHz-30MHz Active Loop Antenna 3
30MHz-1GHz Bilog Antenna 3
1GHz-18GHz Horn Antenna 3
18GHz-25GHz Horn Anternna 1
Setting test receiver/spectrum as following table states:
Test Frequency Test Receiver/Spectrum Setting Detector
range
9KHz-150KHz RBW=200Hz/VBW=3KHz,Sweep time=Auto QP
150KHz-30MHz RBW=9KHz/VBW=100KHz,Sweep time=Auto QP
30MHz-1GHz RBWleOKHz/_VB\inlOOOKHz,Sweep oP
time=Auto
Peak Value: RBW=1MHz/VBW=3MHz,
Sweep time=Auto
1GHz-40GHz Average Value: RBW=1MHz/\VBW=10Hz, Peak
Sweep time=Auto

TEST RESULTS

Remark:

1. This test was performed with EUT in X, Y, Z position and the worse case was found when EUT in X
position.

2. Al 802.11a/802.11n (HT20)/ 802.11n (HT40) modes have been tested for below 1GHz test, only
the worst case 802.11ac (HT20) low channel of U-NIl 1 band was recorded.

3. Al 802.11a/802.11n (HT20) / 802.11n (HT40) modes have been tested for above 1GHz test, only
the worst case 802.11a (HT20) was recorded.

4. Radiated emission test from 9 KHz to 10th harmonic of fundamental was verified, and no emission

found except system noise floor in 9 KHz to 30MHz and not recorded in this report.
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For 30MHz-1GHz

Horizontal

Level[dByV/m)

100

FCCPART15BCLASS B
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vV VA
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3
1 4
N _}\& M AN S

— QP Limit

© QP Detector

— Horizontal PK

100M

Frequency[Hz]

16

© QP Detector

1 110.510 16.69 -15.52 43.50 26.81 100 228 Horizontal
7 174.530 22.07 -17.10 43.50 2143 100 262 Horizontal
3 216.240 2145 -14.65 46.00 24.55 100 247 Horizontal
4 335.550 25.32 -11.62 46.00 20.68 100 0 Horizontal
5 457.770 23.56 -8.74 46.00 22.44 100 186 Horizontal
6 570.290 25.67 -6.41 46.00 20.33 100 71 Horizontal
Vertca
20
80
70
= ®
3 0 I
30 -~ ('\ﬁu‘,* s 4 W
L Ry ‘~.‘_ ) ! .m‘fﬂ“l " LY. B NP
— NN A L I Iadl VIV VAR B
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— QF Limit — Vertical PK Frequency[Hz)

1 42.6100 26.69 -14.08 40.00 13.31 100 181 Vertical
2 75.5900 19.91 -18.68 40.00 20.09 100 124 Vertical
3 109.540 17.75 -15.43 43.50 25.75 100 232 Vertical
4 173.560 29.95 -17.14 43.50 13.55 100 223 Vertical
5 299.660 22.44 -12.74 46.00 23.56 100 334 Vertical
6 | 480.080 23.95 -8.45 46.00 22.05 100 44 Vertical




Page 14 of 42 Report No.: HK1911122853-E

For 1GHz to 25GHz
Note: All 802.11a / 802.11n (HT20) / 802.11n (HT40) and MIMO*2 modes have been tested for above
1GHz test, only the worst case 802.11a (HT20) was recorded.

LOW CH 149 (802.11 a Mode with 5.8G)/5745

Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBuV/m) (dB)
5720 64.26 -4.45 59.81 68.2 -8.39 peak
5720 47.23 -4.45 42.78 54 -11.22 AVG
11490 50.23 421 54.44 68.2 -13.76 peak
11490 43.12 421 47.33 54 -6.67 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
5720 61.85 -4.45 57.4 68.2 -10.8 peak
5720 49.62 -4.45 45.17 54 -8.83 AVG
11490 56.75 4.21 60.96 68.2 -7.24 peak
11490 43.12 421 47.33 54 -6.67 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
MID CH157 (802.11 a Mode with 5.8G)/5785
Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
11570 57.16 4.26 61.42 68.2 -6.78 peak
11570 42.16 4.26 46.42 54 -7.58 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBuV/m) (dB)
11570 56.89 4.26 61.15 68.2 -7.05 peak
11570 42.19 4.26 46.45 54 -7.55 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
HIGH CH 165 (802.11a Mode with 5.8G)/5825
Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBpV/m) (dB)
5855 62.46 -4.63 57.83 68.2 -10.37 peak
5855 50.47 -4.63 45.84 54 -8.16 AVG
11650 54.25 4.84 59.09 68.2 -9.11 peak
11650 40.75 4.84 45.59 54 -8.41 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-ampilifier.
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBuV/m) (dB)
5855 63.18 -4.63 58.55 68.2 -9.65 peak
5855 51.36 -4.63 46.73 54 -7.27 AVG
11650 54.85 4.84 59.69 68.2 -8.51 peak
11650 40.67 4.84 45,51 54 -8.49 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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Remark :

(1) Measuring frequencies from 1 GHz to the 40 GHz -

(2) “F” denotes fundamental frequency; “H” denotes spurious frequency. “E” denotes band edge frequency.
(3) * denotes emission frequency which appearing within the Restricted Bands specified in provision of
15.205, then the general radiated emission limits in 15.209 apply.

(4) Data of measurement within this frequency range shown “--- ” in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small to be
measured.

(5) The IF bandwidth of EMI Test Receiver between 30MHz to 1GHz was 120KHz, 1 MHz for measuring
above 1 GHz, below 30MHz was 10KHz.

(6) When the test results of Peak Detected below the limits of Average Detected, the Average Detected is
not need completed. For example: Top Channel at Fundamental 73.16dBuV/m(PK Value) <93.98(AV Limit),
at harmonic 53.20 dBuV/m(PK Value) <54 dBuV/m(AV Limit), the Average Detected not need to completed.
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3.3. Maximum Conducted Average Output Power

Limit

FCC requirement:

For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain
does not exceed 6 dBi.

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain
does not exceed 6 dBi.

(i) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W.

(iv) For client devices in the 5.15-5.25 GHz band, the maximum conducted output power over the
frequency band of operation shall not exceed 250 mW provided the maximum antenna gain does not
exceed 6 dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the
frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is
the 26 dB emission bandwidth in megahertz.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W
Test Procedure

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
power sensor.

Test Configuration

EUT Power Sensor Power Meter
Test Results
U-NII 3
For ANT 1:
Output power Average 10l0g(1/x) Output power
Type Channel (dBm) 9 Average Limit (dBm) Result
Factor[dB] (dBm)
149 11.05 0.14 11.19
802.11a 157 10.73 015 10.88 30.00 Pass
165 10.82 0.15 10.97
149 10.75 0.15 10.9
802.11n(HT20) 157 10.23 0.15 10.38 30.00 Pass
165 10.63 0.15 10.78
151 10.72 0.30 11.02
802.11n(HT40) 159 105 030 108 30.00 Pass
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For ANT 2:
Output power Average 10log(1/x) Output power
Type Channel (dBm) 9 Average Limit (dBm) Result
Factor[dB]
(dBm)
149 10.36 0.14 10.5
165 10.69 0.14 10.83
149 10.78 0.15 10.93
802.11n(HT20) 157 10.61 0.15 10.76 30.00 Pass
165 10.74 0.16 10.9
151 10.78 0.30 11.08
802.11n(HT40) 159 1049 030 1079 30.00 Pass
For MIMO*2
ANT 1 ANT 2
Output power Output power MIMO*2
Type Channel Average Average Output power Limit (dBm) Result
(dBm) (dBm) Average
(dBm)
149 11.19 10.5 14.21
802.11n(HT20) 157 10.88 10.99 14.28 30.00 Pass
165 10.97 10.83 14.25
151 10.9 10.93 14.26 Pass
802.11n(HT40) 159 10.38 10.76 13.95 30.00

Note:

A

Duty cycle is considered in the test results;

Test results including cable loss;

Measured output power at difference data rate for each mode and recorded worst case for each mode.

Worst case data at 6Mbps at IEEE 802.11a; MCSO0 at IEEE 802.11n HT20 and IEEE 802.11n HT40,
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3.4. Power Spectral Density
Limit

FCC requirement:
For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15 - 5.25 GHz, the maximum power spectral
density shall not exceed 17 dBm in any 1 MHz band."¢!

(ii) For an indoor access point operating in the band 5.15 - 5.25 GHz, the maximum power spectral
density shall not exceed 17 dBm in any 1 MHz band."*¢!

(iii) For fixed point-to-point access points operating in the band 5.15 - 5.25 GHz, transmitters that
employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi.

(iv) For mobile and portable client devices in the 5.15 - 5.25 GHz band, the maximum power spectral
density shall not exceed 11 dBm in any 1 MHz band. "te?

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands

The maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band.
IC requirement:

For the band 5.15-5.25 GHz.

The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz band.

Frequency band 5250-5350 MHz

The power spectral density shall not exceed 11 dBm in any 1.0 MHz band

Frequency bands 5470-5600 MHz and 5650-5725 MHz

The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

For the band 5.725 - 5.85 GHz

The maximum power spectral density shall not exceed 30 dBm in any 500 kHz band. notel. note2

Notel: If transmitting antennas of directional gain greater than 6 dBi are used, the peak power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.
Note2: Fixed point - to-point U-NIl devices operating in this band may employ transmitting antennas
with directional gain greater than 6 dBi without any corresponding reduction in transmitter conducted
power. Fixed, point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same information.

Test Procedure

1. Use this procedure when the maximum peak conducted output power in the fundamental emission
is used to demonstrate compliance.

Set the RBW = 1MHz for U-NII 1, U-NII 2A, U-NII C band and 510KHz for U-NII 3 band.
Set the VBW 2 3x RBW.

Set the span to encompass the entire EBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

© ® N o A~ DN

Use the peak marker function to determine the maximum power level.
Test Configuration
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EUT SPECTRUM
ANALYZER
Test Results
U-NII 3
For ANT 1
Power Spectral _
Level 10log(1/x) . Limit
Type Channel Density Result
[dBm/500kHZz] Factor[dB] (dBm/500KH?) (dBm/500KHz)
149 -3.06 0.14 -2.92
802.11a 157 -3.08 0.15 -2.93
165 -2.80 0.15 -2.65
149 -2.87 0.15 -2.72 30 Pass
802.11n(HT20) 157 -2.81 0.15 -2.66
165 -3.19 0.15 -3.04
151 -7.77 0.30 -7.47
802.1In(HT40) 759 7.00 0.30 6.70
For ANT 2
Type Channel L] 15 emLsy Pows;:sr;g/ctral L Result
[dBm/500kHz] Factor[dB] (dBm/500KHz) (dBm/500KHz)
149 -3.53 0.14 -3.39
802.11a 157 -2.46 0.14 -2.32
165 -2.54 0.14 -2.40
149 -2.87 0.15 -2.72 30 Pass
802.11n(HT20) 157 -3.83 0.15 -3.68
165 -3.00 0.16 -2.84
151 -5.75 0.30 -5.45
802.1In(HT40) 759 6.98 0.30 6.68
For MIMO*2
ANT 1 ANT 2
Power Spectral Power Spectral MIMO*2
Density Density Power i
Type Channel (dBM/500KHz) (dBM/500KHz) Spectral Limit (dBm) Result
Density
(dBm/500KHz)
149 -2.72 -2.72 0.29
802.11n(HT20) 157 -2.66 -3.68 -0.13 27.15 Pass
165 -3.04 -2.84 0.07
151 -71.47 -5.45 -3.33 Pass
802.11n(HT40) 159 670 668 368 27.15
Note:
1. Duty cycle is considered in the test results;
2. Measured output power at difference data rate for each mode and recorded worst case for each mode.
3. Test results including cable loss;
4. Worst case data at 6Mbps at IEEE 802.11a; MCSO0 at IEEE 802.11n HT20 and IEEE 802.11n HT40,
5. Please refer to following test plots;
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802.11a 802.11n(HT20)
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3.5. Minimum Emission Bandwidth (6dBm Bandwidth)
Limit

Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500
kHz.

Test Procedure

Set resolution bandwidth (RBW) = 100 kHz

Set the video bandwidth 3 x RBW.

Detector = Peak.

Trace mode = Max hold.

Measure the maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB
relative to the maximum level measured in the fundamental emission.

aghwnhE

Test Configuration

EUT SPECTRUM
ANALYZER
Test Results
For ANT 1:
. 99% .
Type Bands | Channel BB [Bemeniaiit Bandwidth LIl Result
(MH2z) (KHz)
(MH2)
149 15.18 16.340
802.11a U-NII 3 157 15.10 16.329
165 14.86 16.353
149 15.19 17.694
=>500KHz Pass
802.11n(HT20) | U-NII 3 157 13.89 17.538
165 15.16 17.515
151 35.16 35.818
802.11n(HT40) U-NII 3
159 35.19 35.866
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For ANT 2:
: 99% .
Type Bands | Channel el Eene e Bandwidth il Result
(MHz) (KHz2)
(MHz)
149 14.07 16.343
802.11a U-NII 3 157 15.17 16.349
165 12.90 16.348
149 15.15 17.531
2500KHz Pass
802.11n(HT20) | U-NII 3 157 15.07 17.526
165 15.14 17.535
151 35.15 35.860
802.11n(HT40) | U-NII 3
159 35.14 35.834

Note:

1. Measured 6dB bandwidth at difference data rate for each mode and recorded worst case for

each mode.

2. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20 and IEEE 802.11n

HT40

3. Please refer to following test plots;
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Ref Offset 9.67 dB
Ref 19.67 dBm
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802.11n(HT40)

Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer - Occupied BW
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Agilent Spectrum Analyzer - Oceupied BW
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Transmit Freq Error

x dB Bandwidth

HIFGain:Low

A lapebrat]

802.11n(HT20)

Center Freq: 5745000000 GHz
Free Run
#Atten: 20 dB

.,

-

#VBW 300 kHz

Total Power

17.531 MHz
11,431 kHz
15.15 MHz

AvglHold: 11

03:43:02 P how 06, 2019

Radio Std: None

Radio Device: BTS

Sweep 3.867 ms;

10.9 dBm

Frequency

Center Freq|
5745000000 GHz

Agilent Spectrum Analyzer - Oceupied BW
T F
MIFGain:Low

Ref Offset 9.67 dB
Ref 19.67 dBm

e

Fint]

ICenter 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.349 MHz
-15.613 kHz
15.17 MHz

Transmit Freq Error

x dB Bandwidth

Center Freq: 5785000000 GHz
Trig: Free Run
#Atten: 20 dB

CH149

03:3150PM hov 06, 2019
Radio Std: None
AvglHold: 11

Radio Device: BTS

‘wlr,-rl;"nu.n‘,, et

#VBW 300 kHz Sweep J.867 ms|

Total Power 10.6 dBm

OBW Power
x dB

STATUS

Agilent Spectrum Analyzer - Occupled BW.
Frequency S -

HIFGain:Low

Ref Offset 9.67 dB
Ref 19.67 dBm

I

ICenter 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Center Freq: 5785000000 GHz
rig: Free Run AvglHold: 11
#Atten: 20 dB

ST R

#VBW 300 kHz

Total Power

17.526 MHz

-17.414 kHz
15.07 MHz

03:47:20 P how 0, 2019
Radio Std: None

Radio Device: BTS

Span 40 MHz|
Sweep 3.867 ms

STATUS

Frequency

Agilent Spectrum Analyzer - Oceupied BW
T F

Center Freq 5.825000000 GHz
HFGain:Low

Ref Offset 10 dB
Ref 20.00 dBm

Fror]
I il

ool
| it G

ICenter 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.348 MHz

=12.406 kHz
12.90 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5525000000 GHz
Trig: Free Run
#Atten: 20 dB

CH157

103:35:26 PM hov 06, 2019
Radio Std: None
AvglHold: 11

Radio Device:BTS

#/BW 300 kHz

Total Power 10.7 dBm

OBW Power
xdB

Agilent Spectrum Analyzer - Oceupied BW
T F

Frequency

Ref Offset 10 dB
Ref 20.00 dBm

CenterFreq|
5825000000 GHz

ICenter 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.535 MHz
-9.478 kHz
15.14 MHz

Transmit Freq Error
x dB Bandwidth

==
HIFGain:Low

CH157

Center Freq: 5525000000 GHz
Trig: Free Run AvglHold: 11
#Atten: 20 dB

l‘lr'“‘"‘"'»i.l'r‘buvr-,-;

#/BW 300 kHz

Total Power

OBW Power
xdB

035103 P hov 0, 2019
Radio Std: None

Radio Device: BTS

oyt

Span 40 MHz|
Sweep 3.867 ms

10.7 dBm

Frequency

CenterFreq|
5825000000 GHz

CH165

CH165
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802.11n(HT40) 802.11n(HT40)

Agilent Spectrum Analyzer - Occupied BW
AL

Center Freq 5.755000000 GHz

Ref Offset 9.67 dB
Ref 19.67 dBm

Center 5.755 GHz
HiRes BW 100 kHz
Occupied Bandwidth
35.860 MHz
6.332 kHz
35.15 MHz

Transmit Freq Error

x dB Bandwidth

#VBW 300 kHz

ZBPM v 06, 2019

ENEIN ALIG A o
Centar Fraq: 5755000000 GHz Radio Std: None

=+~ Trig: Free Run

#Atten: 20 dB

AvglHold: 11
Radio Device:BTS

Sweep 7.667 ms;

Total Power 11.5 dBm

OBW Power
x dB

STATUS

Frequency

Agllent Spectrum Analyzer - Occupled BW

T T

Center Freq 5.795000000 GHz
MFGain:L ow

Ref Offset 9.67 dB
Ref 0.00 dBm

Center 5.795 GHz
HiRes BW 100 kHz
Occupied Bandwidth
35.834 MHz
-7.644 kHz
35.14 MHz

Transmit Freq Error

x dB Bandwidth

CenterFreq: 5795000000GHz
ig: Free Run
#atten: 20 4B

#VBW 300 kHz

03:5%:53 FM oy 06, 2018
Radio 5td: None
AvglHold: 11

Radio Device:BTS

XXy _J‘

Span 80 MHz|
Sweep 7.667 ms

Total Power 10.2 dBm

OBW Power
x dB

STATUS

Frequency

CH151

CH159
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3.6. Frequency Stability
LIMIT

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission
is maintained within the band of operation under all conditions of normal operation as specified in the
users manual.

TEST CONFIGURATION
Temperature Chamber
Spectrum analyzer EUT
AN
Att.

Variable Power Supply
TEST PROCEDURE

Frequency Stability under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input rated
voltage. RF output was connected to a frequency counter or spectrum analyzer via feed through
attenuators. The EUT was placed inside the temperature chamber. Set the spectrum analyzer RBW

low enough to obtain the desired frequency resolution and measure EUT 20°C operating frequency as
reference frequency. Turn EUT off and set the chamber temperature to -30°C. After the temperature
stabilized for approximately 30 minutes recorded the frequency. Repeat step measure with 10°C

increased per stage until the highest temperature of +50°C reached.

Frequency Stability under Voltage Variations:
Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the

EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (£15%) and endpoint, record the
maximum frequency change.

TEST RESULTS

Record worst case as below:
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For ANT 1:
Reference Frequency: 802.11ac channel=149 frequency=5745MHz
Voltage (V) Tempoerature Frequency error Limit (ppm) Result
() Hz ppm
-30 625 0.109
-20 719 0.125
-10 416 0.072
0 328 0.057
15.2 10 238 0.041 Within the
20 69 0.012 band of Pass
30 111 0.019 operation
40 287 0.050
50 582 0.101
17.4 25 638 0.111
13.70 25 628 0.109
For ANT 2:
Reference Frequency: 802.11ac channel=149 frequency=5745MHz
Voltage (V) Tempoerature Frequency error Limit (ppm) Result
(€) Hz ppm
-30 586 0.102
-20 682 0.119
-10 538 0.094
0 362 0.063
15.2 10 428 0.074 Within the
20 268 0.047 band of Pass
30 658 0.115 operation
40 362 0.063
50 475 0.083
17.4 25 583 0.101
13.70 25 657 0.114
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4. Test Setup Photos of the EUT

(NI A
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LT.E POWER SUPPLY
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