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TEST REPORT

Test Report No. : CTL2412032623-WF04 e/, 2024
Date of issue

Equipment under Test : Automotive OBD2 Scanner Diagnostic Tool

Sample No : CTL2412032623

Model /Type : X6

: X6HD, X6PLUS, X6PRO, X6ELITE, V6, V6HD,
Listed Models V6PLUS, V6PRO, V6ELITE, V3, V3HD, V3PLUS,
V3PRO, V3ELITE

Applicant : OBDSPACE TECHNOLOGY CO,.LTD

Room D03, Building A, No.973, MinZhi Avenue
LongHua district, Shenzhen City, China

Address

Manufacturer : OBDSPACE TECHNOLOGY CO,.LTD

Address Room D03, Building A, N0.973, MinZhi Avenue

LongHua district, Shenzhen City, China

Test result Pass *

* |n the configuration tested, the EUT complied with the standards specified page 5.

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the issuing testing
laboratory.

The device (Product Name: Automotive OBD2 Scanner Diagnostic Tool ) Models Name: X6, X6HD, X6PLUS,
X6PRO, X6ELITE, V6, V6HD, V6PLUS, V6PRO, V6ELITE, V3, V3HD, V3PLUS, V3PRO, V3ELITE have
same electrical, PCB and BOM, only the colour and model’ s names are different for marketing
requirements.
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V1.0 Page 4 of 44 Report No.: CTL2412032623-WF04

1.

4.
5.

Table of Contents Page

SUIVIIMIARY ..oieeuiiiieenerteeeereeessereesssesessssesesssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssnssssssnssssssnssssssnssssssnssessanssessanssenee 5
1.1. TEST STANDARDS ... e e e e e s e e e s e s e s e s e s e s s seseaesasasasesesasasesasasesesesesesesesesesesesesesesesesesesesns 5
1.2. TEST DESCRIPTION . ..t uuuuueueuunnnenenenenenennnennsssnnsssnsnsnssssasasssasasasasasssnsnsssssssnsssssssssssssesesesessseseseseseseseseseseseseseseseseseseseseses 5
G T 5] o 7 Yol [ 1 2Pt 6
1.4. STATEMENT OF THE MEASUREMENT UNCERTAINTY 11uvvvuvuvusesesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssns 6

GENERAL INFORIVMIATION .....cteuieitteneriennertensereenssereansesssnsssssssssesssnsssssnssssssnssssssnssssssnssssssnnsssssnnsssssnssssssnnssesannssssannnns 8
2.1, ENVIRONMENTAL CONDITIONS ...ceevvvtuuueeeersrerssuneeeeessssssnneseesssssssnnieseesssssssnnaeeessssssssnneesessssssssnaeesssssssssnesesssssssssnesesssssssnnneeees 8
2.2. GENERAL DESCRIPTION OF EUT ...iiiiiiiie ettt e ettt e e et e ettt e e e e e e e e eabae e e e e e e e e aabaaaeeessssaabanaeeessesssaanneeesssssssansesesessrannneeees 8
2.3. DESCRIPTION OF TEST MODES AND TEST FREQUENCY ...cvvvuuuneieeerereruuieeeeererstsnaeeeesssssssneaesesssssssaneeesssssssssnesessssssssninesesssssssnsnneeees 9
2.4. EQUIPMENTS USED DURING THE TEST 1uuutiitueeiitieeettieeettiaeeetteeettueeesstneessaneeessnnesssnneesssnesessnnsesssnneessnneesssnneessneesssnneesenns 10
2.5. RELATED SUBMITTAL(S) / GRANT (S) veeeuveeeireesreeeireesireesiseesseesseesseesseessessseessessssesssesssesssesssessssssssessnsessssessssessssens 10
2.6. IV ODIFICATIONS ..vvvvvuvussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnsssnnsnnnnnne 10

TEST CONDITIONS AND RESULTS ....ceuuiiitteeereencereenseerennseersenseersnssesssssseessnssesssnssssssnssssssnssssssnssssssnssesssnsssssanssessansssses 11
3.1 CONDUCTED EMISSIONS TEST «.eeetevruuuneeeeererersnneeeessessssneeeessssssssnsesesssssssnesessssssssnnsesessssssssnnsesesssssssseeesessssssnnsesesssssssansnesans 11
3.2, RADIATED EMISSIONS ..ccvvvviiiiiiieieteteeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeet et et et erereteteretetetetetetetetetereretetereteteteteteteterererereterererereterererererererens 14
3.3. MAXIMUM CONDUCTED AVERAGE OUTPUT POWER.....cetitiiiiiiiiiiieieieieieteieeeteeeeeeeeereseteresereseseseseresereterererereserererererererererererereren 35
3.4. POWER SPECTRAL DENSITY 1vvvuvvuuuususssssssussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 36
3.5. EMISSION BANDWIDTH (26DBM BANDWIDTH) ..uveieiuireeeitreeeeitreeeeetreeesisseeeassssessassesesassessssssasesesssssesassssessssessssssssesnsens 38
3.6. MINIMUM EMISSION BANDWIDTH (BDBM BANDWIDTH).....vveeeeitiiieeeiieeeiitteeeestreesesteeesuseeeesssaeesessssesssesasssssesssnssssesnnsens 39
3.7. FREQUENGCY STABILITY 4uvvvuuvuususssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnsnnnnnns 40
3.8. ANTENNA REQUIREMENT ..11vvuvurerersrerereresesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 41

TEST SETUP PHOTOS OF THE EUT ...ceuuiiiiieiiiienniiinnnsiiiensseeisassesisnssssssssssssssssssssnssssssnssssssnssssssnssssssnssssssnsssssansssssanssssss 42

EXTERNAL AND INTERNAL PHOTOS OF THE EUT ...cc.ciitiuiiiieneiiiiennciiensieriensesienssessansssssanssssssnssssssnsssssanssssssnssssssnsssnss 44



V1.0 Page 5 of 44 Report No.: CTL2412032623-WF04

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 PASS
FCC Part 15.407(a) Emission Bandwidth(26dBm Bandwidth) PASSnote1
FCC Part 15.407(e) Z;ﬂg’v\‘jig‘th'z)misgon Bandwidth(6dBm PASSnote2
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 PASSnotes
FCC Part 15.203 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 CTL Testing Technology Co.,Ltd.

Floor 1-A, Baisha Technology Park, N0.3011, Shahexi Road, Nanshan District, Shenzhen, China
518055

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.10 and CISPR
16-1-4:2010 SVSWR requirement for radiated emission above 1GHz.

1.3.2 Laboratory accreditation
The test facility is recognized, certified, or accredited by the following organizations:
CNAS-Lab Code: L7497

Shenzhen CTL Testing Technology Co., Ltd. has been assessed and proved to be in compliance with
CNAS-CLO1 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025:
2017 General Requirements) for the Competence of Testing and Calibration Laboratories.

A2LA-Lab Cert. No. 4343.01

Shenzhen CTL Testing Technology Co., Ltd, EMC Laboratory has been accredited by A2LA for
technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC
17025: 2017 General Requirements for the Competence of Testing and Calibration Laboratories and
any additional program requirements in the identified field of testing.

IC Registration No.: 9618B
CAB identifier: CN0O041

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Innovation, Science and Economic Development Canada to test to Canadian radio
equipment requirements with Registration No.: 9618B.

FCC-Registration No.: 399832
Designation No.: CN1216

Shenzhen CTL Testing Technology Co., Ltd. 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 399832.

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 CTL 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.
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Hereafter the best measurement capability for CTL laboratory is reported:

Transmitter power conducted +0.57 dB (1)
Transmitter power Radiated +2.20 dB (1)
Conducted spurious emission 9KHz-40 GHz +1.60 dB (1)
Occupied Bandwidth +0.20ppm (1)

Radiated Emission9KHz~30MHz +3.66dB (1)
Radiated Emission 30~1000MHz +4.10dB (1)
Radiated Emission Above 1GHz +4.32dB Q)
Conducted Disturbance0.15~30MHz +3.20dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=1.96.
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2. GENERAL INFORMATION

2.1. Environmental conditions

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:

Automotive OBD2 Scanner Diagnostic Tool

Model/Type reference:

X6

Power supply:

AC120V/60Hz&Powered by a 3.85V DC battery

Adapter information:

MODEL: JB-006-01
INPUT: 100-240V,50/60Hz 0.3A Max
OUTPUT: 5V===2000mA

WIFI 5GHz
20MHz system 40MHz system 80MHz system
Supported type: gg;ﬂi ;35)221111;(: N/A
802.11ac '
Operation frequency: 5180-5240MHz 5190-5230MHz N/A
5745-5825MHz 5755-5795MHz
Modulation: OFDM OFDM N/A
Channel number: 9 4 N/A
Channel separation: 20MHz 40MHz N/A
TPC: Not support
MIMO Not support
Antenna type: FPC Antenna
Antenna gain: 1.25dBi

Notel: For more details, please refer to the user’s manual of the EUT.
Note2: Antenna gain provided by the applicant.
Note3: This report is only for 5G WIFI.
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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 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 Frequency Frequency
Channel (MH2) Channel (MH2)
36 5180
U-NII 1 40 5200 38 5190
(5150MHz-5250MHz) 44 5220
48 5240 46 5230
149 5745
U-NII 3 153 5765 151 5755
(5725MHz-5850MHz)|— 127 5785
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.

Power Parameters:

Test Software Version CMD Command
Frequency 5180/5745MHz | 5200/5785MHz 5240/5825MHz
802.11a
802.11n(HT20) 0 0 0
802.11ac(VHT20)
Test Software Version CMD Command
Frequency 5190/5755MHz 5230/5795MHz

802.11n(HT40)
802.11ac(VHT40)
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.

0 0

Test Iltems Mode Data Rate

11a/OFDM 6 Mbps

Maximum Conducted Output Power
Power Spectral Density

Emission Bandwidth(26dBm Bandwidth) 11n(20MHz),11ac(20MHz)/OFDM | 7.2 Mbps
Minimum Emission Bandwidth(6dBm Bandwidth)
Undesirable emission

Frequency Stability

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

Report No.: CTL2412032623-WF04

Test Equipment Manufacturer Model No. Serial No. Calg);?;ion %ﬂt’rgg?en
LISN R&S ESH2-Z5 860014/010 | 2024/04/30 | 2025/04/29
Double cone
logarithmic Schwarzbeck VULB 9168 824 2023/02/13 | 2026/02/12
antenna
Horn Antenna Ocean OBH100400 26099002 | 2021/12/22 | 2024/12/21
Microwave
EMI Test Receiver R&S ESCI 1166.5950.03 | 2024/04/30 | 2025/04/29
Spectrum Analyzer Agilent N9020A UE22220290 | 2024/05/02 | 2025/05/01
Spectrum Analyzer Keysight N9020A MY53420874 | 2024/05/02 | 2025/05/01
Horn Antenna S””"gf{;‘?”ces DRH-118 A062013 | 2021/12/23 | 2024/12/22
Active Loop Da Ze ZN30900A / 2024/04/30 | 2025/04/29
Antenna
Amplifier Agilent 84498 3008A02306 | 2024/04/30 | 2025/04/29
Amplifier Agilent 8447D 2944A10176 | 2024/04/30 | 2025/04/29
Amplifier Brief&Smart LNA-4018 2104197 | 2024/05/03 | 2025/05/02
yempelgiure/Humi JiYu MC501 / 2024/05/04 | 2025/05/03
dity Meter
Power Sensor Agilent U2021XA MY55130004 | 2024/05/03 | 2025/05/02
Power Sensor Agilent U2021XA MY55130006 | 2024/05/03 | 2025/05/02
Power Sensor Agilent U2021XA MY54510008 | 2024/05/03 | 2025/05/02
Power Sensor Agilent U2021XA MY55060003 | 2024/05/03 | 2025/05/02
Spectrum Analyzer RS FSP 1164.4391.38 | 2024/05/03 | 2025/05/02
LISN R&S ESH2-Z5 860014/010 | 2024/05/03 | 2025/05/02
Test Software
Name of Software Version
TST-PASS V2.0
EZ_EMC(Below 1GHz) V1.1.4.2
EZ_EMC((Above 1GHz) V1.1.4.2

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 Rooms
EUT
Test
+ Recefver
N8 m LISH

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 Laser Projector op 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.

2. 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.

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

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

6. 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.

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

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

w
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1. Pre-scan all modes of IEEE 802.11a/n(HT20)/ac (VHT20)/n (HT40)/ac (VHT40) / ac (VHT80) at
Low, Middle, and High channel; only the worst result of was reported as below:

2. Both 120 VAC, 50/60 Hz and 240 VAC, 50/60 Hz power supply have been tested, only the worst
result of 120 VAC, 60 Hz was reported as below:

Test Mode WIFI-Band 1 Line: L
SCAN TABLE: "Voltage (9E=30M)FIN"
Ehort Dascriptiomn: 150x-30M Voltage

& & xMES CTLIALIDAOIE_fi=

MEASUREMENT RESULT:
12/8/2024

Fraquancy

0.
0.
1.

MHz

514500
S42000
027200

10:05FM

Lawal Transd Limit
dEpWV dB dEav

45,50 10.3
41.70 10.1
41.40 13.1

-1:1
1]
k-1

"CTL241209038 fin"

Margin Detector

d=

£.1 OF
12.3 gF
14.6 @

MEASUREMENT RESULT: "CTL241208038 fin2"

12/89/2024 10:05PM

Fraquancy Leval Trangd Limit

MHz ARV dg  dBgv
0. a78%00 7.0 1d.a 1]
0. 523500 1% BO 1d.a L]
0. 20200 1% 50 1d.a 46
1.050000 25,50 13.1 46
1055000 28 .60 10.1 1]

Marg

in
=

F.

i bt L R

Datactor

GHO

Remark: Level(dBuV)=Reading(dBuV) + Transd.(dB)
Margin=Limit(dBuV)- Level(dBuV)
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Test Mode WIFI-Band 1 Line: N
SCAN TABLE: "Voltadge [(9K=-30M)FIN"
Ehort Description: 150K-30M Valtage

R i B bbb
{4
i i [
i L L R W S
150K 300 400k E00M  BOO0R 1M F0] 3K 4M 5M B B 106 20 30
Fraguaney [Hz]

= x aMES CTLI41I09038_fiz

MEASUREMENT RESULT: "CTL241208039 fin™

12/8/2024  10:07EM
Fragquancy Leval Transd Limit Margin Detector Line FE

HMHz 12714 da dBpi ds

0. a4z %00 15, 80 10.a a7 17.2 & H GHO
0. 528000 41.70 1d.a k11 12.3 o8 H GHD
0. 532500 41.20 13.4 -1 4.8 o8 H GHO
1. 052000 40. 40 10.1 b1 15.6 Q8 H GHD
1.297500 17.20 10.1 k11 l3.8 @@ H GHD
1. 500000 15,50 10.1 b1 l6.5 Q@ H GHD

MEASUREMENT RESULT: "CTL241208039 fin2"

12/8/2024 10:07EM
Fragquancy Leval Transd Limit Margin Detector Line FE

MHz dEpV d2 dBaW da

0. 478500 11.5%0 1d.a 48 14.5% &AW H GHD
0. 523500 32,30 10.a 48 13.7 mv H GHD
1.0%4500 27.30 10.1 48 18.7 AW H GHD
1. 410000 26.30 10.1 48 13.7 v H GHO
1. 500000 25.70 10.1 48 20.3 &V H GHD

Remark: Level(dBuV)=Reading(dBuV) + Transd.(dB)
Margin=Limit(dBuV)- Level(dBuV)
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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%21; The in band UNII is 74/54
15.407(b)(2
15.407(b)(3) PK:-27(dBm/MHz) (PK/AV)dBpV/m

Out of band UNII is 68.2
15.407(b)(4) dBuV/m

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

field strength:
E_ 1000000+ 30P 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)

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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TEST CONFIGURATION
(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

RX Antenna

s ———— >
| EUT | Turn Tahle : T
KT ,/m 1im
0.8 m
A

Ground Plane

A

Receiver

(B) Radiated Emission Test Set-Up, Frequency below 1000MHz

Ant. feed
point

3m ]
'l-l_‘H_ H 1-4 m

Ground Plane

A

| EUT i /Tunl Table

0.8 m

Receiver Amp.

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

Ant.feed |
point
—"i ‘H-.K“l
3m i

EUT |~
y i 1-4m

Turn Table

1.5m

Ground Plane
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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 Freguency range Test Antenna Type Test Distance
9KHz-30MHz Active Loop Antenna 3
30MHz-1GHz Bilog Antenna 3
1GHz-18GHz Horn Antenna 3
18GHz-40GHz 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
RBW=120KHz/VBW=1000KHz,Sweep
30MHz-1GHz time=Auto QP
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. Al 802.11a/n(HT20)/ac (VHT20)/n (HT40)/ac (VHT40) / ac (VHT80) modes have been tested for
below 1GHz test, only the worst case 802.11n (HT20) low channel of U-NII 1 band was recorded.

2. Al 802.11a/n(HT20)/ac (VHT20)/n (HT40)/ac (VHT40) / ac (VHT80) modes have been tested for
above 1GHz test, only the worst case 802.11n (HT20) was recorded.

3. All WIFI operation modes have been tested for U-NII 3 bandedge test, only the worst case of
802.11n(HT20) mode 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

Test Mode WIFI-Band 1 Polarization: Horizontal

! Shenzhen CTL Testing Technology Co., Lid
@ Tel: +88-755-804B5104

Radiated Emission Measurement

Fila :RF_12 Dhi 8250 Dhaii: 2041 2608 Tirrsa: 172834
ma

;‘,“«»MMWM Mrp ‘W‘\lwﬂ\&uﬁiﬂ#

g i
1m
oaw
E] w0 [U] 3.0 TAFEAT 0800
Site LAB Chamber 2 Polarzation: Mo I T 250y
Limit: FCC Part15 RE-Class C_30-1000MHz Power: Husidine  S0%
EUT: Diistarcs:  3m

MM X8
Mode: WiFiSG 5180MHz
MNole: OBDSPACE TECHNOLOGY CO, LTD

B e e e e i el R I i s
1 191.8973 18,69 1208 .77 4350 (1273 | peak 100 a P
2 4000810 X1.650 13.:5_3 40.03 46.00 597 | peak 100 42 P
3 T20.3582 770 24.51 2.1 46,00 1379 | peak 100 P3| P
4 TO0.BERS 17.37 26,84 4.0 46.00 1.9 P 100 e P
B BTT.IET2 7484 27.04 34.08 4600 (1102 | peak 100 g5 P
B Q500083 B39 2835 3474 4600 (11268 | peak 100 73 P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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Test Mode WIFI-Band 1 Polarization: Vertical

i Sherzhen CTL Testing Technology Ca., Lid
@ Tel: +86-755-80406 104

Radiated Emiszion Measuremant

Fila (RF_12 Dridas 1220 Duadi 02411 2006 Tirra: TF8E34
mag e

v

1m

L] w000 W 3000 L i
Site LAB Chamber 2 Polarration: M T F i)
Limit: FCC Part15 RE-Class C_30-1000KMHz Powar: Husidin:  S0%
EUT: Distance:  3m
MMz X8

Mode: WiFiSG 5180MHz
Mole: DBDSPACE TECHNOLOGY CO,LTD

A F[HH:J TEL"-‘.’ 1:;; |:§Fh;| [d;::rma h}:a“]n e A 1 i s
T | 1atgara | 1BEs | 1208 | 5077 | 4350 |1273 | peak | 100 | 8 | P
2 4000810 21.60 13.5_3 40.03 46.00 5.87 | peak 100 42 P
3 | 72nasaz | 770 | 2481 | mat | a600 1378 | ek | 1w | 21 |
T | 7anseas | 177 | 2668 | 4201 | a0 | 1m | op | 1w | w0 | P
B BFT.G672 T84 27.04 54.98 46,00 11.02 | peak 100 85 P
B | oo00093 | 638 | 2895 | 3872 | 4600 |1128] oeak | 10 | 73 | P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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For 1GHz to 40GHz

Report No.: CTL2412032623-WF04

Note: All 802.11a / 802.11n (HT20) /802.11ac (HT20)/802.11n (HT40)/ 802.11ac (HT40) modes have
been tested for above 1GHz test, only the worst case 802.11n (HT20) was recorded.
U-NIl 1 & 802.11n (HT20) Mode (above 1GHz)

Horizontal Channel 36
F Shenzhen CTL Testing Technology Co., Lid
@ Tel: +88-755-804B8104
Radiated Emission Measurement
Fila RF_12 Diada ' Dl 2004012005 Tirrs: 221813
ma s
Ll
B
5 [
w _ . :E..\'J\.w.u. L
iy _,.JM "m--r"‘“’"’u
m paprily ' b
Ul el
m | T
i
]
U]
BT T T T T T (LT THAR AT 00 O 0 AGAL O 1% 5000 K1 TS0
Site LAB Chamber 2 Polanzation: Hh T 250
Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Power: Humidine  S0%
EUT: Distancs: 3m
MiN: X8
Mode: WiFi5E S180MHz
Hole: OBOSPACE TECHNOLOGY CO.LTD
Fi Reading | Facior | Level Limmit il
Moo Datazter | PHF
(MHz) (dBuV) | (dBfm) |(dBuliim) | [dBulim)| (dB)
1 ZI08.BTS 51.58 | 1711 3437 T4.00 | 3283 | peak P
2 5983.125 | 46.73 =571 41.02 T4.00 |3298 | peak [
3 E990.000 | 46.28 =031 45.97 T4.00 |2B.03 | peak P
4 | 10843350 | 4577 013 4560 7400 | 2810 | peak P
5 | 13820375 | 481 305 £2.18 T400 | 2184 | peak P
6 | 16202250 | 47.53 5.24 52.77 T4.00 |21.23 | peak P
Vertical Channel 36
F Shenzhen CTL Testing Technology Co., Lid
@ Tel: +BE-TE5-H04R6194
Radiated Emission Measurement
Fila |RF_12 Dt 18401 Dl M4 206 Tiera: I TE7
ma  diueim
a
Bl
il umw.a.. J o,
F N Aﬁ«mlﬂi‘av"‘

Site LAB Chamber 2 Polarzatior:  Vertical Tarpware IS0
Limit: FOC Part15 RE-Class C_Abave 1GHz_PK Power: Humidine  S0%
EUT: Distancs; 3m
MMz 208
Mode: Wi-FiSs 5180MHz
Hole: OBOSPACE TECHNOLOGY CO,.LTD
Freguency | Feadi Factor | Level Limnit il

a2 (MHz) Eﬂu'lnf'lg {dBim) [(dBu'vim) |[dBulim)| (dB) | [ L

1 2202.000 8217 ST 34.01 7400 | 30.02 | peak P

2 A4723.000 48.71 =BT 38.54 TA00 | 35.4E | peak ]

3 TSET.500 AB.ET =278 4389 TAD0 | 3011 | peak P

4 | 10957750 | 4645 073 47.18 T4.00 | 2682 | peak P

5 | 12448500 | 44.38 228 48.64 T4.00 | 2736 | peak P

6 | 16822750 | 4527 .60 51.87 T4.00 |22.13 | peak P
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Horizontal Channel 40
Sherzhen CTL Testing Technology Co., Lid
Tl +B6-755-80486194
Radiated Emission Measurement

Fila (FF_12 Dt 8405 Dt 0041 206 Tirrma: ZEiE35

ma dllus

T

1]

"] . .w.‘u m i.. . i. .n.‘.'

m z L-A.Mhaw""g\"« ﬂ’lmu-'mi

Ui

Site LAB Chamber 2 Polarzation: Mo I T 250
Lirrit: FCC Part15 RE-Class C_Abave 1GHz_PK Power: Husidine  S0W
EUT: Distancs: 3m
M X8
Mode: Wi-FiSE S2000Hz
Hoie: DEDSPACE TECHNOLOGY CO,LTD

Frequency | Reading | Faclor | Lewel Limil  |Margin
Mo, Ddezinr | PYF

(MHz) (dBuV) | {dBim) |{dBu'ViEm)|{dButim)| (dB)
1 2133.000 5228 «17.57 34.31 T4.00 |38.6% | peak P
2 5552.125 46.24 =T33 38.91 T4.00 |35.0% | peak P
3 S028.250 46.80 026 48,54 T4.00 | 27.46 | peak P
4 | 125180825 | 44.02 227 48,29 T4.00 |27.71 | peak P
5 | 15456375 | 48.84 AE2 52.68 T4.00 |21.34 | peak P
6 | 16776.000 | 45.60 6.54 52.14 T4.00 |21.86 | peak P
Vertical Channel 40
i Sherzhen CTL Testing Technology Co., Lid
Tel: +B8-T55-80405104
Radiated Emiz=zion Measurement

Fila RF_12 Dt 8404 Dhaitie 324 20065 e T EeGE

ma U

'l

[51]

w - I"";‘I'.p‘ﬂ“_.fJ. P

a " % ek as™
y _nl'ﬂa- oA
" #I-...-,,q"'! — B
1 i
At
m
bt

m -

]

"Tm—amm—m—nm—iTMWMm

Site LAR Chambar 2

Polarization:  Verfical

Tergeralre  25(C)

Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Povaer: it SN
EUT: Distance: 3m
LTI ]
Mode: WiFisGE 52008Hz
Mole: DBDSPACE TECHNOLOGY CO.LTD

Frequency | Reading | Factor | Lewel | Limit |Margin
e | panz) | By | i) [(eBuvim) eBum)| e | P
1 Z217.625 52 =17.62 3462 T4.00 |35.38 | peak P
2 B548.250 AE.16 =425 41.91 T4.00 :!lﬂ-g peak P
b ] BA24.250 46,30 0.7E 45,652 T4.00 |2B4B | peak P
4 10836500 46,52 i3] 47.21 T4.00 (2679 | peak P
] 138586000 4A7.70 arT 51.47 T4.00 (2253 | peak P
[:] 1T300.8TS 4313 a6 51.29 T4.00 (2271 | peak P
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Horizontal Channel 48
Sherzhen CTL Testing Technology Co., Lid
Tal: +88-TE5-H04B8104
Radiated Emission Measurement
Filw :RF_12 Do (8406 e 411 2906 Tirrm: T2t
ma  diuvis
bl
&
. et s
" e Thnrt W
1
= .-"*mjﬁ
ey

n

Site LAB Chamber 2 Polafzation: Mo I T 250
Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Power: e
EUT: Distarce:  3m
MW XE
Mode: Wi-FiBG S240MHz
Hole: OBOSPACE TECHNOLOGY CO,LTD
Frequency | Reading | Faclor | Lewvel Limit  |Margin|
Mo Datecer | [PIF
(MHz) (dBuV) | (dBim) |{dBul¥m)|(dBuvim)| (dB)
1 2406.750 51.07 1652 34.15 74.00 | 3985 | peak P
2 812,125 AT.58 ] 43.30 7400 | 3070 | peak P
3 | 1079B3TS | 4712 042 47 54 7400 | 28468 | peak P
4 | 13713875 | 4783 IBR 51.81 7400 | 2218 | peak P
5 | 15573280 | 47.79 38z 51.71 T4.00 |2229| peak P
6 | 17B6B.S500 | 4310 9.14 52.24 T4.00 |21.76 | peak P
Vertical Channel 48
i Shenzhen CTL Testing Techndiogy Co., Lid
Tel: +86-755-004B5194.
Radiated Emission Measurement
Fila RF _12 Diada 18405 Dl 02411 2806 Tiera: Zeleig
ma dlusm
]
Bl
i 5 5
= Y.
w'" AN L
P
w et el *k;"ﬁh

"?m—m—amm—ﬂmmm'mMm

Site LAB Chamber 2

Polarization:  Wertical Teparare 250

Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Poraer: Hussidin:  S0%
EUT: Distanos: 3m
MN: X8
Mode: Wi-FisG 52400Hz
Mole: DEDSPACE TECHMOLOGY CO,LTD

Freguency | Reading | Faclor | Level | Limit |Wargin
b O LR e e e T e
1 Z2ET. TS0 5282 =726 &5.58 7400 |3B.44 | peak P
2 T404 000 4E.T4 274 44.00 T4.00 ﬂﬂ.ﬂ-] peak P
b ] E9Z3.000 468D DAT 48.42 T4.00 | 27.58 | peak P
4 13635.250 48.41 384 62.35 T4.00 | 2185 | peak P
& 15B00.E2S 48,30 421 82.51 T4.00 | 21.48 | peak P
B 17564 375 4354 912 5268 7400 (2134 | peak P
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U-NII 3 & 802.11n (HT20) Mode (above 1GHZz)

Horizontal Channel 149
Shanzhen CTL Testing Technology Co., Lid
@ Tel: +B5-T55-H0406 194
Radiated Emis=sion Measurement

Filia \RF_12 Diala (2485 Dualic 20241205 T 21519

ma oA

m

Bl

AT W,
o f W" w Lag
Al Ol
" T T _.*‘" it
ij,ﬂ“ T
m
s

m

m

T T T T T T = T g Ty PR Y

Site LAB Chamber 2

Limit: FCC Part15 RE-Class C_Above 1GHz_PK Power: Humidin:g  S0%
EUT: Distancs: 3m
L
Mode: WiFiSG ST45MHz
Hole: DBDSPACE TECHNOLOGY CO,LTD
Freguency | Reading Fﬂarl Leval | Limit  [Margin
Mo, Dateisr | PIF
MHz) | (eBuv) | (oBim) |(cBuvin) | [dBuvim) | <8)
1 Z313.250 52.BB «A7.20 35.68 T4.00 | 3B32 | peak P
2 5474625 4513 574 ¥9.59 T4.00 | 346817 | peak P
3 E00E. 500 4714 028 48,58 7400 | 2714 | peak P
4 13BET.125 | 4765 a2 51.57 T4.00 | 2243 | peak P
] 15486125 | 4817 84 52.01 T4.00 | 2199 | peak P
B 17443250 4341 8.03 52.54 7400 | 2188 | peak P
Vertical Channel 149
! Shenzhen CTL Testing Technology Co., Lid
@ Tel: +B88-7T55-804R6194
Radiated Emission Measurement
Filia :RF_12 Diada 18488 Duali 202411 2805 Tirvaa: 21551
ma e
'l
1]
. &
“ T
i Fat ;FﬁhMﬂU*'
i P L 4 N

oA T

U0 W0 OG0T 0 A TR i

Site LAB Chamber 2

Polarization:  Wertical

Targeralurse  25(C)

Limit: FCC Part15 RE-Class C_Above 1GHz_PK Power: Hussidity. S0
EUT: Distancs: 3m
M M8
Mode: WiFi5GE 5T450Hz
Hole: DEDSPACE TECHHMOLOGY CO.LTD

Frequency | Reading | Factor | Level | Limit |Margin
Ne | by | By | i) (B |emum)| e | P
1 2143.250 51.808 =17.86 34.02 T4.00 |30098 | peak P
2 B527.125 4716 =427 4253 T4.00 |[31.11 | peak P
3 10211875 42 B7 031 43.18 T4.00 |3082 | peak P
4 13577 ATS 4635 388 50.19 T4.00 |2381 | peak P
B 15586.000 47.79 383 51.72 T4.00 |222B | peak P
(] 16833250 4642 [ ] 53.12 T4.00 | 2088 | peak P
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Horizontal

Channel 157

Shenzhen CTL Testing Technology Co., Lid
Tel: +88-755-80488104

Filia SRF_12
ma  diuim

Radiated Emission Measurement

Ciids 12488 Dl 20241 2006 Tirea: 221833

A Al
IR AL

AT EAHOON  BAG 0 RN PR (MHE TR SRR T 18 SRR T

Site LAB Chamber 2

Polarzation: Movizontal Targersws 150

Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Power: tumidine S0%
ELUT: Distancs: 3m
MM 308
Mode: WiFiSG STASMHE
Mole: OBDSPACE TECHNOLOGY CO,.LTD
Fi Reading | Factor | Lewvel Limit  |Margin
Mo, Dadesr | PIF
MHz) | (dBuv) | (dBim) |(dBuvim) |[dBuvim)| (dB)
1 Z343.000 51.67 «17.14 34.53 T4.00 | 3847 | peak P
2 G046 BTS 670 =551 41.19 T400 |3281 | peak [
a B3O7.126 | 4535 2104 43.21 7400 | 3079 | peak P
4 | 10847135 | 46.92 071 47.63 T4.00 | 2837 | peak P
§ | 13660.750 | 4A.55 383 52.48 7400 | 2152 | peak P
-] 171600625 | 4536 746 G252 7400 | 2118 | peak P
Vertical Channel 157
! Shenzhen CTL Testing Technology Co., Lid
Tel: +BE-755-A04R6104
Radiated Emission Measurement
Fila sRF_12 Diada 2487 Dhaibic: 232451 205 Tirrma: Ze=1Ec18
T ]
'l
1]
B
Lo *.*'h‘j:"' 1‘,""",."' u—*..m.q
i n
ot 'l
n E m-.-«"" [t ™

A

Site LAB Chamber 2

Polarization:  Wertical Tarparawre 250

Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Poaear: Hussitity. %
EUT: Distance: 3m
MM X8
Mode: WikFiZE STESMHz
Hole: DEDSPACE TECHHMOLOGY CO,LTD

F Reaadi Facior Lewel Limit  |Margin
No. | "z | (cmu) | (eim) Jemuviin) B | (0B |2 | P
1 2228.125 22X A7.57 34 64 T4.00 | 30036 | peak P
2 4468000 4707 BE3 39.14 T74.00 Mﬁ peak P
3 T910.500 4544 -2 AT 42 .57 T4.00 |31.43 | peak P
4 10656.000 4617 L28 4553 T4.00 |2B.11 | peak P
B 14228135 4T 45 200 50.44 T4.00 |23156 | peak P
B 16833250 4585 B.70 B2.65 T4.00 |21.45 | peak P
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Horizontal Channel 165
Sherzhen CTL Testing Technology Co., Lid
Tel: +88-TE5-A0405104
Radiated Emission Measurement

Filw :RF_12 Diats 8488 Dl KR4 205 Tirr: 2711

ma Al

]

[51]

5 A

w gl

L¥ ‘H"\.r}‘"\" = N

AL

T TR O0E A 0 T A0 R0 00

Site LAB Chamber 2

Polarization: Movizontal

Targeralurse  25(C)

Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Power: Humidine  S0%
EUT: Distance:  3m
MN: X8
Mode: WiFiSG SE2EMH:
Mole: CBOSPACE TECHNOLOGY CO,.LTD
Frequency | Reading F-m-l Level | Limit  |Margin
Moo Dade=wsr | PYF
(MHz) (dBuV) | (dBim) |idBuim)|(dBuVim)| [(dB)
1 2238875 5245 | -1T4B | 38497 7400 | 3803 | peak P
2 B287.375 | 4792 =431 42,81 T400 | 3119 | peak P
3 9132375 | 4612 .15 45.97 7400 | 2803 | peak P
4 13346250 4545 334 48.79 7400 | 2521 | peak P
5 | 154BB250 | 4840 ABE 52.25 T400 | 2175 | peak P
6 | 17432835 | 4358 a8e 52.48 7400 | 2152 | peak P
Vertical Channel 165
! Sherzhen CTL Testing Technology Co., Lid
Tel: +88-T55-804B5184
Radiated Emission Measurement
Fil :RF_12 Dhiadss (2400 Duatic 7024112006 Tiirw: 21733
ma e
L]
1]
5 5
W . ',)-iq X ._'..njw.

w i m“lgﬁ"j‘\"k’

T TR 000 A 0 T 0B 00 400

Site LAB Chamber 2
Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Power:

Polarization: Wertical

EUT: Distance:  3m

M XE
Mode: WikFiSGE SE25MHz
Hole: OBOSPACE TECHNOLOGY CO,.LTD

Targeraluree  25(C)
Hussiding 5%

Frequency | Readi Facior Lewal Limit  |Margin

No- | ke | (aBuv) | (ceim) |:ﬂvw|:dauw~n: (am) |2 | PF
1 2234 B25 51.86 =17.51 34.45 T4.00 | 3055 | peak P
2 Hﬂ.ﬁﬂ 46,30 =176 38,54 T4.00 | 3546 | peak P
bi ] BRTT.37E ] =059 45 67 7400 | 2833 | peak P
4 12407000 4471 223 48,04 T4.00 |27T.06 | peak P
B 156668875 4B 48 a9 52.39 T4.00 | 2181 | peak P
B 17254135 44327 703 52.20 T4.00 |21.80 | peak P
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REMARKS:
1.
2
3.
4,
5
6.
7.
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Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)

Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
Margin value = Limit value- Emission level.

-- Mean the other emission levels were very low against the limit.

RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak
detector is for AV value.

Worst case data at 6Mbps at IEEE 802.11a; MCSO0 at IEEE 802.11n HT20, IEEE 802.11n
HT40.

The test results of 18GHz-40GHz were not recorded in the report due to the limitation of
less than 20dbm.
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Band Edge Test Plots of U-NII 1
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802.11n (HT20) mode@ Ch36_5180MHz

Shenzhen CTL Testing Technoiogy Co., Lid
Tel: +B8.755-A0408104

.. CTL2412032623-WF04

Radiated Emission Measuremeant

GIFLOR  GIoA. 000 GI/a B0 GAC G Geo b MHO G

Fila \FF _12 Dials 18509 Dhalic 2024112806 Tirrm: 1:51207
Ten dlusm
10w |'m‘lh|,
I i
al : -
1
5] | 1l
|I| |
] I'I |I
A
wm o A IEl-
N .I'. ] - e B R e LT RTPn e
i |
“ __._i:_{" I"- - i Rl o S —— BT
w
Y

Site LAB Chamber 2

Limit: FOC Part15 Band sdge (UNII) PK Power: P

EUT: Distancs: 3m

MiN: DS300

Mode: Wi-FiSG 5180MHz

Mole: DEDSPACE TECHMOLOGY CO,LTD

o | Tk | a8 | (cimy |:;rw|:d;u'$m:"§5“m T |ty [P [ Remark
1 | &135.580 | 3771 | 1B.9B | 56.69 | 7400 |17.31| peak | 150 | 48 | P

Z | 5150.000 | 3859 | 1888 | G758 | 7400 |16.42 | peak | 150 1 | P

3 | 5150000 | 2724 | 1898 | 4623 | 5400 | 7.7 | AVG | 150 RE
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Sherchen CTL Testing Technology Co., Lid
Tel: +B6-TE5-A04B58104

Report No.: CTL2412032623-WF04

Radiated Emission Measurement
Fila tRF_12 Dhads 2200 Duilic 20241 2008

nan s

Tirrma: 1:52:92

[P S I Y

I
- -J-li.-..--" B R e IR e T

Site LAB Chamber 2

Targeraue 2500

Band Edge Test Plots of U-NII 1

Limit: FCC Part15 Band edge (UNII) PE Poer: Husiding SN
EUT: Distance: 3m
MW: DE300
Mode: Wi-FiSE S1800MHz
Hole: OBDSPACE TECHNOLOGY CO,.LTD
Frequency | Reading F-tlu-ll.m.dlerrl Margin| _ Height | Aziesa Rk
st (MHz) (dBuv) | (dBim) |(dBuvim) [(dBuim)| (dB) fem) | (dig.) .7
1 5136.420 35 .58 1897 57.55 7400 |16.45 | peak | 150 1“7 | P
2 5150.000 3822 1899 &7.21 7400 |16.79 | peak | 150 asa | P
] 5150.000 2798 1899 48.17 E400 | 7EI | AWG | 150 azs | P
802.11n (HT20) mode@ Ch48_ 5240MHz
Shenzhen CTL Testing Technology Co., Lid
@ Tel: +86-755-00485154
Radiated Emission Measurement
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Site LAB Chamber 2

Terperalwre 250

Limit: FCC Part15 Band sdge (UNIL PE Power: Fussidne S0
EUT: Distarca: 3m

M DE300

Mode: WiFi5G S2400Hz

Hole: DEOSPACE TECHNOLOGY CO,.LTD

T |;§,Tm|[daﬂ;"§&']”“‘“ | v [PF| Remant
1 | 6135370 | 9006 | 1898 | 5804 | 7400 |1596 | peak | 150 | 351 | P

T | G150.000 | 3850 | 1885 | 5748 | 74.00 |16.51 | peak | 150 | 321 | P

3 | 5150.000 | 2796 | 1895 | 46.15 | 5400 | 7.85 | AMG | 150 | 321 | P

4 | 5350.000 | 9836 | 1895 | G7.35 | 7400 |16.65) peak | 150 | 82 | P

5 | 5350.000 | JE76 | 1895 | 4574 | 5400 | 826 | AMG | 150 | B2 | P

6 | 5355.170 | 37.68 | 1B.97 | 56.65 | 7400 |17.35) peak | 150 | 82 | P
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Shenzhen CTL Testing Technology Co., Lid
Tel: +88-T55-80405104

Report No.: CTL2412032623-WF04

Radiated Emission Measurement
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Site LAB Chamber 2

Targeralurse  I5C)

Limit: FOC Part15 Band edge (LN PK Power: ity S0%
EUT: Distancs: 3m
M DS300
Mode: WiFi5E G2400Hz
Hole: OBDSPACE TECHNOLOGY CO,LTD
F Reading | Faclor | Level | Limit [Margin Haight | Asiesath
Moo | ey | pmuv) | s v [aBuvie)| @By [P e | ey |PF| Remark
1 | 5135670 | 3860 | 1B.9B | 57.58 | 7400 |16.42 | peak | 150 | 176 | P
7 | 5150000 | 3852 | 1898 | G761 | 7400 |1648 | peak | 150 | O | P
3 | 5150000 | 2731 | 1895 | 4650 | 5400 | 770 | AVG | 150 | O | P
4 | 5350000 | 3743 | 1895 | 56.42 | 7400 |175B | peak | 150 | 27 | P
5 | 5350000 | 2687 | 1895 | 4508 | 5400 | 804 | AVG | 150 | 237 | P
B | 5365470 | 3807 | 1897 | 57.04 | 7400 |16.96 | peak | 150 | 354 | B
Band Edge Test Plots of U-NII 1
802.11n (HT40) mode@ Ch38_5190MHz
Sherzhen CTL Testing Technology Co., Lid
@ Tel: +B6-TE5-H04R6104
Radiated Emission Measurement
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Site LAB Chamber 2

Limit: FOC Part15 Band sdge (LINIT) PK Power: Huidie 3%
EUT: Distancs:

MM DS300

Mode: WiFiSG 5190MHz

Hole: DBOSPACE TECHNOLOGY CO,LTD

v | e | (v | iy |£:w|tdauu:w";§1"°‘“" e | g PPF| Remark
1 | G136.420 | 3868 | 1887 | 5865 | 7400 |1535| peak | 150 | 260 | P

Z | 5150.000 | 44.13 | 1B.98 | G3.12 | 7400 |10.8B| peak | 150 | 221 | P

3 | 5150000 | 300G | 1808 | 4902 | 5400 | 488 | AvG | 180 | 21 | P
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Sherzhen CTL Testing Technology Co., Lid
Tel: +85-755-804B6104

Report No.: CTL2412032623-WF04

Radiated Emission Measurement
Fila tRF_12 Dl 18208 Duili: 202451 2808
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Site LAB Chamber 2

Band Edge Test Plots of U-NII 1

Limit: FCC Part15 Band edge (UM PK Power: busidine 5%
EUT: Distancs:
MiN: DS300
Mode: WiFiSE 5190MHz
Hole: DEDSPACE TECHNOLOGY CO,LTD
Frequency | Reading F-tlu-ll.nﬂilLl'rrL Margin Haight | Azieh
Moo | ibz) | pomu) | (omim) |peBuvin) |idBuvim) | By [P0 e | gy |PF| Remark
1 | 6138720 | 3823 | 1687 | 5720 | 74.00 |1680| peak | 150 | 147 | P
T | 5150.000 | 3850 | 1B.08 | &7.49 | 74.00 |16.51 | peak | 150 5 | P
3 | 5150.000 | 27.30 | 1888 | 48.28 | 400 | 7.71 | ANG | 150 5 | P
802.11n (HT40) mode@ Ch46_5230MHz
Shershen CTL Testing Technology Co., Lid
@ Tel: +BA-755-80405184
Radiated Emiszion Measurement
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1Tmn i
108 i
[
] L --.Iu
1] | ] !
| |I'
[ | '
m H e
7l v,
@ Y a1 b
VT —_ ] oy P reevgon . ovearn -1
e
:n || i
B} e A R S |
Ll
nw

Site LAB Chamber 2

Terperawrs 2500

Limit: FCC Part15 Band sdge (UNI) PK Power: bumidee S0
ELT: Distancs: 3m
MM DS300
Mode: WikFiSE SZ300Hz
Mole: OBOSPACE TECHNOLOGY CO,.LTD
Frequency | Reading | Factor | Lewsl | Limit |Margin Azt
No | i) | (aBuv) | (emm) |::B-Mrr-1|[dauwfn: o R T e s
1 | 51368.080 | 3817 | 1898 | &7.15 | 74.00 |16.85| peak | 150 | 153 | P
T | 5150.000 | 3853 | 1898 | G752 | 7400 |16.4B | peak | 150 | 280 | P
3 | 5150000 | 27.06 | 1B.98 | 46.05 | 5400 | 7.85 | AVG | 180 | 260 | P
4 | 5350000 | 3746 | 1B.9% | 56.45 | 7400 |17.55| peak | 150 | 308 | P
5 | 5350000 | 27.11 | 1B.98 | 46.10 | 5400 | 7.80 | AVG | 180 | 308 | P
& | 5366550 | 3802 | 1B.97 | 56.08 | 7400 |17.00 | peak | 180 | 7 | P
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Shenzhen CTL Tesling Technology Co., Lid
@ Tel: +88-755-A04R5104

Report No.: CTL2412032623-WF04

Radiated Emission Measurement
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Site LAB Chamber 2 Polarization:  Wertical

Targeralurse 250

Limit: FCC Part15 Band sdge (UK PK Power: Humidice  S0%
EUT: Distancs: 3m
MiH: DS300
Mode: WikFi5G SZ30MHz
Hole: OBDSPACE TECHMOLOGY CO,LTD
Freguency | Resding | Factor | Lewel | Limit  |Margin Azissash
No. | ") | | (ama | () |iemavin) (e (am) || "l | v |PIF| Remark
1 | 5136680 | 3822 | 1897 | 57.19 | 7400 |16.81| peak | 150 | 358 | P
2 | 5150000 | 3817 | 1898 | 67.16 | 7400 |16.84 | peak | 150 | 24 | P
3 | 5150000 | 27.07 | 1895 | 4606 | 5400 | 784 | ANG | 180 | 22 | P
4 | 5350000 | 37.85 | 1895 | SA.B5 | 7400 |17.15| peak | 150 | 100 | P
% | casooo0 | 2702 | 1898 | 4601 | 5400 | 799 | AWG | 180 | 0 | P
6 | 5365470 | 37.40 | 1897 | SA.48 | 7400 |17.54| peak | 150 | 268 | P

Band Edge Test Plots of U-NII 3

802.11n (HT20) mode@ Ch149_5745MHz

Sherszhen CTL Testing Technology Co., Lid
@ Tel: +86-TE5-A0406 104

Radiated Emission Measurement
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Sile LAB Chamber 2

Tarparare 350

Limit: FCC Part15 Band adge (U-NII-3) PK Power: i 0%
EUT: Distancs: 3m

MM DS300

Mode: WiFiSE ST25MH:

Hole: CBDSPACE TECHHOLOGY CO,LTD

s F:quJ m (g'c:; |:;:r:n;||[d!l_u.:.-dm ag) |2 | e T |PF| Remar
1 | 5721005 | 4380 | 1865 | 6355 | 11309 |48.54 | peak | 150 | 267 | P

Z | GrZ5.000 | S04Z | 1865 | 70.07 | 12220 |G2.13| peak | 180 | 267 | P
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Shenrhen CTL Testing Technology Co., Lid
@ Tel: +B8-755-H0405 104

Radiated Emis=zion Measurement
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Site LB Chamber 2 Polarization: WVertical Tarmpearara: I5(0)
Limit: FCC Part15 Band adge (UNll-3) P Poaer: Humidin:  S0%
EUT: Distance: 3m

MiM: DE300

Mode: WiFiSG S5T45MMHz
Hole: OBDSPACE TECHNOLOGY CO,LTD

Frequency | Reading F-‘iﬂ-le-dlLlrrl Hadght o | Remars
[MHz) {dBuv) | (dBim) |{dBuVin)|(dBulim)| (dB) dew) | (deg)

1 | Grz0000 | 3807 | 1985 | S7.72 | 190.80 | 63.0B | peak | 150 | 71
Z | 5725000 | 4049 | 1865 | BO.14 | 122.20 |G206| peak | 150 | 30 | P

-]

Band Edge Test Plots of U-NII 3
802.11n (HT20) mode@ Ch165 5825MHz

Sherzhen CTL Testing Technology Co., Lid
@ Tel: +B8-755-00405194

Radiated Emission Mezsurement

Filu :FF_12 Dl : 8577 Dalac 3103412008 Tirra: 1:08:53
1900 e

ol P A
Ll e v o= e 7 O v ]
) |
5 L A
I S W R S IR I—
mna

Sile LABR Chamber 2 Polarzation: HMorizomtal Targeralure: 2500
Limit: FCC Part15 Band edge {U=MII-3) PK Power: Fusidine  SOW
EUT: Déstance: 3m

M DS300

Mode: Wi-FisG SE25MHz
Hole: OBOSPACE TECHNOLOGY CO,LTD

Freguency | Reading | Factor | Level | Limit  |Margin Haight || Aziseh
Moo = | Deidiaztesr PiF | Resmark
MHz) | By | (dRim) |idBuvim dBuvim) | (E) [
1 S850.000 44 B9 19,80 [ 12220 |57.51 | peak 180 32 P
2 SR55.000 41,26 19,84 61.10 110.B0 |48.70 | peak 150 51 P
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Radiated Emisszion Measurement
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Site LAB Chambaer 2

Polarization: Movizortal

Limit: FOC Parti5 Band edge {U-H1k3) Pi Power: Husidine  SO%
EUT: Distance: 3m
MM DS300
Mode: WiFISE SEISMHz
Mole: OBDSPACE TECHMOLOGY CO,LTD
F Reaading F-‘lcrl Level | Limit  [Margin Haighi | Asissath
Moo | bz | (oBuv) | (cBim) [(dBuvin) |dBuvitn)| (aB) [P e | ey |FYF| Remark
1 | 5650000 | 44.B0 | 10.80 | 6469 | 12220 |57.51 | peak | 150 | 229 | P
T | SBS5.000 | 4126 | 1884 | G1.10 | 19080 |46.70 | peak | 150 | 251 | P
Band Edge Test Plots of U-NII 3
802.11n (HT40) mode@ Ch151 5755MHz
Shenzhen CTL Testing Technology Co., Lid
@ Tel: +B8-TS5-A0488104
Radiated Emiszion Measurement
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Site LAB Chamber 2

Tiarngeralure: IR

Limit: FCC Part15 Band edge (U-Nil-3) PK Power: Pt S0
EUT: Distance; m
MiN: DS300
Mode: WFISG STS5MHz
Mole: OBDSPACE TECHNOLOGY CO,LTD
Frequency | Reading | Factor | Lewsl | Limit in Azissuh
No- | “aliiz) | | amuv) | amim) |:ﬂw-naltdauwm: By |2 | " [’ [P Reman
1 | 5720.000 | 5279 | 1985 | 7242 | 11080 |38.36 | peak | 150 | 253 | P
Z | 5725000 | 5341 | 1865 | 74.06 | 122.20 |48.14 | peak | 150 | 253 | P
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Shenchen CTL Testing Technology Co., Lid
@ Tel: +B8-755-80405 104

Radiated Emission Measurement
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Site LAB Chamber 2 Polarzation: Wertical Targawrare  25C)
Limit: FCC Part15 Band adge (LU=Nll3) PK Poraver: Husdtine S0
EUT: Distance: M

MiN: DS300

Mode: Wi-FiBGE STSEMHz
Mole: OEDEPACE TECHNOLOGY CO,LTD

Freguency | Reading F-'n-l Lewl | Limit  |Margin Haight | Azissh

Mo g [iTme PIF| Remark
MHz) | (oBu) | (8] |jdBevim) |[dBuvim) | [d48) fem) | i)

1 | 57z0.000 | 4551 | 1865 | G5.16 | 11080 |4564 | peak | 150 | 143 | P

Z | GrZ5.000 | 44.89 | 18G5 | G404 | 12220 |G67.56 | peak | 150 | 50 | P

Band Edge Test Plots of U-NII 3

802.11n (HT40) mode@ Ch159_5795MHz

Shenzhen CTL Tesling Technology Co., Lid
@ Tel: +B86-T55-80486194

Radiated Emis=zion Measurement
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Site LAB Chamber 2 Polarization: MHonizomtal Tarperauwe 150
Limit: FCC Part15 Band edge (U=MNil-3) P Power: Humidine  S0W
EUT: Distancs: M
MW DS300

Mode: WiFisE ST95MHz
Hole: OBDEPACE TECHNOLOGY CO,LTD

Frequency | Reading F-:lu-lhwd | Limit  [M
MHz) | (8B | dBim) [{dBuvin)|idBuvim)| (4B)

1 S850.000 41.24 19,80 61.04 12220 |61.16

HHE
g

2 SB55.000 4233 1884 6217 110.80 [4BE3
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Shenzhen CTL Testing Technoliogy Co., Lid
@ Tel: +86-755-804B85104

Radiated Emission Measurement
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Sile LAB Chamber 2 Polarizstion: Vertical Tarperawrs: IS0
Limit: FCC Part15 Band adge {U=Nil=3) Pk Power: Humidine  SOW
ELT: Distancs: M

M- DS300

Mode: Wi-FiSE STI5MHz
Mole: DBEDSPACE TECHNOLOGY CO,.LTD

Mo | Frequency | Reasding F-uu-l Lewel | Limit |1 o
(MHz) (dBuv) | (dBfm) |(dBuvim] |[dBu'im)| [dB)
1 | 5850.000 | 3A18 | 1280 | 57.08 | 12220 |6422 | peak | 150 | w40 | P
Z | 5855.000 | 3820 | 1884 | 5804 | 19080 |52.76 | peak | 180 | 155
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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 6dBi.

(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 6dBi.

(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 250mW provided the maximum antenna gain does not
exceed 6dBi.

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 250mW or 11dBm + 10log 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
spectrum.

Test Configuration

EUT Power Sensor Power Meter

Test Results

Raw data reference to Section 3 from CTL2412032623-WF04_5G_U-NII_BAND1_Appendix.
Raw data reference to Section 3 from CTL2412032623-WF04_5G_U-NII_BAND3_Appendix.



V1.0 Page 36 of 44 Report No.: CTL2412032623-WF04

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 17dBm in any 1 MHz band."o*¢!

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

(i) 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 23dBi, a 1 dB reduction in maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23dBi.

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

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

The maximum power spectral density shall not exceed 11dBm 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 10dBm in any 1.0 MHz band.

Frequency band 5250-5350 MHz

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

Frequency bands 5470-5600 MHz and 5650-5725 MHz

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

For the band 5.725 - 5.85 GHz

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

Notel: If transmitting antennas of directional gain greater than 6dBi are used, the peak power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi.
Note2: Fixed point - to-point U-NII devices operating in this band may employ transmitting antennas
with directional gain greater than 6dBi 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.
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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 = 3x RBW.

Set the span to encompass the entire EBW.

Detector = Average.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

© 0 N o kw0

Use the peak marker function to determine the maximum power level.

Test Configuration

EUT SPECTRUM
ANALYZER

Test Results

Raw data reference to Section 4 from CTL2412032623-WF04_5G_U-NII_BAND1_Appendix.
Raw data reference to Section 4 from CTL2412032623-WF04_5G_U-NII_BAND3_Appendix.
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3.5. Emission Bandwidth (26dBm Bandwidth)
Limit

N/A
Test Procedure

Set resolution bandwidth (RBW) = approximately 1 % of the EBW.

Set the video bandwidth (VBW) > RBW.

Detector = Peak.

Trace mode = Max hold.

Measure the maximum width of the emission that is 26 dB down from the peak of the emission.
Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as
needed until the RBW / EBW ratio is approximately 1 %.

S S

Test Configuration

EUT SPECTRUM
ANALYZER

Test Results

Raw data reference to Section 2 from CTL2412032623-WF04_5G_U-NII_BAND1_ Appendix.
Raw data reference to Section 2 from CTL2412032623-WF04_5G_U-NII_BAND3_Appendix.
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3.6. Minimum Emission Bandwidth (6dBm Bandwidth)
Limit
Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500 kHz for the band

5.725-5.85 GHz

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.

aghwhpE

Test Configuration

EUT SPECTRUM
ANALYZER

Test Results

Raw data reference to Section 2 from CTL2412032623-WF04_5G_U-NII_BAND1 Appendix.
Raw data reference to Section 2 from CTL2412032623-WF04_5G_U-NII_BAND3_Appendix.
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3.7. 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

]

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 +85°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

Raw data reference to Section 5 from CTL2412032623-WF04_5G_U-NII_BAND1_Appendix.
Raw data reference to Section 5 from CTL2412032623-WF04_5G_U-NII_BAND3_Appendix.
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3.8. Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203:

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

And according to FCC 47 CFR Section 15.407 (a), if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

Refer to statement below for compliance

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

Antenna Connected Construction

The maximum gain of 5G_WIFI Antenna was 1.25dBi.
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4. Test Setup Photos of the EUT
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5. External and Internal Photos of the EUT

Reference to the test report No.CTL2412032623-WF01
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