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1. TEST STANDARDS AND REPORT VERSION

1.1. Test Standards

The tests were performed according to following standards:
— FECC Rules Part 15.407: General technical requirements.

— ANSI C63.10:2013: American National Standard for Testing Unlicensed Wireless Devices

KDB789033 D02 v02r01: GUIDELINES FOR COMPLIANCE TESTING OF UNLICENSED NATIONAL

INFORMATION INFRASTRUCTURE (U-NII) DEVICES PART 15, SUBPART E

1.2. Report version

Revision No.

Date of issue

Description

N/A

2022-01-07

Change the chip and update Software version,
update AC Conducted Emission, Band
edge(Radiated), Radiated Spurious Emission and
test setup photos based on the report
CHTEW?20060041(2020-06-08)

Shenzhen Huatongwei International Inspection Co., Ltd.
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2. TEST DESCRIPTION

REREE Test ltems Standard Requirement Result

clause
5.1 Antenna Requirement 15.203/15.247(c) PASS
5.2  |AC Conducted Emission 15.207 PASS
5.3  |Maximum Conducted Output Power 15.407(a) PASS™
54 Maximum Power Spectral Density 15.407(a) PASS™
5.5 [26dB Bandwidth and 99% Ocuppy bandwith 15.407(a) PASS™
5.6 |6dB Bandwidth 15.407(a) PASS™
5.7 |Band edge(Conducted ) 15.407(b) PASS™
5.8 Band edge(Radiated) 15.407(b) PASS
5.9 Radiated Spurious Emissions 15.209 PASS
5.10 |Frequency Stability 15.407(q) PASS™

Note:

- The measurement uncertainty is not included in the test result.

- * 1:EUT which had been certified by telefication and the report No. is CHTEW20060041 tested by
Shenzhen Huatongwei International Inspection Co., Ltd.. So except the “AC Conducted Emission, Band
edge(Radiated), Radiated Spurious Emission ” was retested, all other items please refer to report
CHTEW?20060041

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: VO3 (2021-01)




Report No.: CHTEW2201002303 Page: 5 of 25 Issued:  2022-01-07

3. SUMMARY
3.1. Client Information

Applicant: COBRA ELECTRONICS CORPORATION
Address: 6500 WEST CORTLAND STREET, CHICAGO, IL 60707 USA
Manufacturer: COBRA ELECTRONICS CORPORATION
Address: 6500 WEST CORTLAND STREET, CHICAGO, IL 60707 USA

3.2. Product Description

Name of EUT: Cobra SC 201
Trade Mark: Cobra

Model No.: SC201

Listed Model(s): -

Power supply: DC 5V
Hardware version: 90100D1330001

Software version:

COBRA SC-201V1.48

3.3. Radio Specification Description

5G WIFI
Support type ™ X 802.11a [X] 802.11n(HT20) [X] 802.11n(HT40)
[X] 802.11ac(HT20) [X] 802.11ac(HT40) [X] 802.11ac(HT80)
Function: [] Outdoor AP [] Indoor AP [] Fixed P2P
X Client
DFS type: [] master devices [] Slave devices with X Slave devices
radar detection without radar detection
Modulation: BPSK, QPSK, 16QAM, 64QAM
Operation frequency: X Band I: 5150MHz~5250MHz
X Band II: 5250MHz~5350MHz
X Band IlI: 5470MHz~5725MHz
X Band IV: 5725MHz~5850MHz
Supported Bandwidth 20MHz: 802.11n, 802.11a,802.11ac
40MHz: 802.11n,802.11ac
80MHz: 802.11ac
Antenna type: FPC
Antenna gain: 4.40dBi
Note:

*2: only show the RF function associated with this report.

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: VO3 (2021-01)
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3.4. Testing Laboratory Information

Laboratory Name Shenzhen Huatongwei International Inspection Co., Ltd.

1/F, Bldg 3, Hongfa Hi-tech Industrial Park, Genyu Road, Tianliao,

LElETE HEEEaT Gongming, Shenzhen, China

Phone: 86-755-26715499

Connect information: E-mail: cs@szhtw.com.cn
http://www.szhtw.com.cn
Type Accreditation Number
Quialifications
FCC 762235

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: VO3 (2021-01)
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4. TEST CONFIGURATION

4.1. Test frequency list

According to section 15.31(m), regards to the operating frequency range over 10 MHz, must select three
channels which were tested. The Lowest frequency, the middle frequency, and the highest frequency of
channel were selected to perform the test, please see the below .

20MHz 40MHz 80MHz
Band ChT et | Frequency Frequency Frequency
anne Channel (MHz) Channel (MHz) Channel (MHz)
CH_. 36 5180 38 5190 - -
| CHu 44 5220 - - 42 5210
CHy 48 5240 46 5230 - -
CH_. 52 5260 54 5270 - -
Il CHpm 56 5280 - - 58 5290
CHy 64 5320 62 5310 - -
CH_. 100 5500 102 5510 106 5530
1 CHwu 120 5600 118 5590 122 5610
CHy 140 5700 134 5670 138 5690
CH_ 149 5745 151 5755 - -
\Y] CHu 157 5785 - - 155 5775
CHy 165 5825 159 5795 - -

4.2. Descriptions of Test mode

Preliminary tests were performed in different data rates, final test modes are considering the modulation and
worse data rates as below table.

Modulation Data rate
802.11a 6Mbps
802.11n(HT20)/ 802.11ac(HT20) MCSO0
802.11n(HT40)/ 802.11ac(HT40) MCSO
802.11ac(HT80) MCSO

4.3. Test mode

For RF test items

The engineering test program was provided and enabled to make EUT continuous transmit.

For AC power line conducted emissions:

The EUT was set to connect with the WLAN AP under large package sizes transmission.

For Radiated spurious emissions test item:

Recorded in the report.

The engineering test program was provided and enabled to make EUT continuous transmit.
The EUT in each of three orthogonal axis emissions had been tested, but only the worst case (X axis) data

Shenzhen Huatongwei International Inspection Co., Ltd.
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4.4. Support unit used in test configuration and system

The EUT has been associated with peripherals and configuration operated in a manner tended to maximize its

emission characteristics in a typical application.

The following peripheral devices and interface cables were connected during the measurement:

Whether support unit is used?

v No

Item Equipement Trade Name Model No. FCC ID Power cord
1
2

4.5. Testing environmental condition

Type Requirement Actual

Temperature: 15~35°C 25°C

Relative Humidity: 25~75% 50%

Air Pressure: 860~1060mbar 1000mbar

4.6. Measurement uncertainty

Test Item Measurement Uncertainty
AC Conducted Emission (150kHz~30MHz) 3.02 dB

Radiated Emission (30MHz~1000MHz 4.90 dB

Radiated Emissions (1GHz~25GHz) 4.96 dB

Peak Output Power 0.51dB

Power Spectral Density 0.51dB

Conducted Spurious Emission 0.51dB

6dB Bandwidth 70 Hz

Frequency error 70 Hz

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level

using a coverage factor of k=1.96.

Shenzhen Huatongwei International Inspection Co., Ltd.

Report Template Version: VO3 (2021-01)
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4.7. Equipment Used during the Test

Conducted Emission

. . . Last Cal. Date Next Cal. Date
Used | Test Equipment Manufacturer Equipment No. | Model No. Serial No. (YY-MM-DD) (YY-MM-DD)
[ Shielded Room Albatross projects HTWEO0114 N/A N/A 2018/09/28 2023/09/27
@ | EMiTest R&S HTWEO111 ESCI 101247 2021/9/14 2022/9/13
Receiver
[ J Artificial Mains SCHWARZBECK HTWEO0113 NNLK 8121 573 2021/9/17 2022/9/16
[ ] Pulse Limiter R&S HTWEOQ0033 ESH3-z2 100499 2021/9/13 2022/9/12
RF Connection ENVIROFLE EF-NM-
[ J Cable HUBER+SUHNER | HTWE0113-02 X 142 BNCM-2M 2021/9/17 2022/9/16
[ J Test Software R&S N/A ES-K1 N/A N/A N/A

Radiated emission-6th test site

Used | Test Equipment Manufacturer Equipment No. Model No. Serial No. L(?(s\}ﬁa'l\lﬂgaDt)e l\(ls)\((t_l\cﬁa':}l._ggt)e
° gﬁ’;‘;ﬁg?cmic Albatross projects | HTWE0127 SAC-3m-02 c11121 2018/09/30 2022/09/29
° Eg"c'eT“f;t R&S HTWE0099 ESCI 100900 2021/9/14 2022/9/13
® | Loop Antenna R&S HTWEO170 HFH2-Z2 100020 2021/04/06 2022/04/05
° Xg{:ﬁg’adba”d SCHWARZBECK | HTWE0123 VULB9163 538 2021/04/06 2022/04/05
® | Pre-Amplifer SCHWARZBECK | HTWE0295 BBV 9742 N/A 2021/11/5 2022/11/4
° Ezblce"””ecm’” HUBER+SUHNER | HTWE0062-01 N/A N/A 2021/02/26 2022/02/25
° Ezb(l:eonneaio” HUBER+SUHNER | HTWE0062-02 | SUCOFLEX104 | 501184/4 | 2021/02/26 2022/02/25
[ J Test Software R&S N/A ES-K1 N/A N/A N/A

Radiated emission-7th test site

. . . Last Cal. Date Next Cal. Date
Used | Test Equipment Manufacturer Equipment No. Model No. Serial No. (YY-MM-DD) (YY-MM-DD)
° 2ﬁ2;ﬁ2f°h°'° Albatross projects | HTWEO0122 | SAC-3m-01 N/A 2018/09/27 2022/09/26
Spectrum
o | R&S HTWE0098 FSP40 100597 2021/9/13 2022/9/12
® | HomAntenna | SCHWARZBECK | HTWEO126 9120D 1011 2020/04/01 2023/03/31
Broadband
o |  oroadband | SCHWARZBECK | HTWEO103 | BBHA9170 | BBHAO170472 |  2020/4/27 202314127
® | Pre-amplifier cD HTWE0071 | PAP-0102 12004 2021/11/5 2022/11/4
° :fr?;ﬁit:”d Pre- | SCHWARZBECK | HTWE0201 BBV 9718 9718-248 2021/03/05 2022/03/04
@ | RFConnection |\ \prp  SUHNER | HTWEO120-01 | O 18GHZ N/A 2021/02/26 2022/02/25
Cable S Serisa
@ | RFConnection |\ pep  SUHNER | HTWEO120-02 | M 3CGHZ N/A 2021/02/26 2022/02/25
Cable RG Serisa
e | RFConnection |\ pep  SUHNER | HTWEO119-05 | oM 3CGHZ N/A 2021/02/26 2022/02/25
Cable RG Serisa
RF Connection 6m 3GHz
° onne HUBER+SUHNER | HTWE0120-04 | 27 382 N/A 2021/02/26 2022/02/25
@ | RFConnection |\ \prp  SUHNER | HTWEO121-01 | O 18GHz N/A 2021/02/26 2022/02/25
Cable S Serisa
[ ) Test Software Audix N/A E3 N/A N/A N/A

Shenzhen Huatongwei International Inspection Co., Ltd.
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RF Conducted Method

Used | Test Equipment Manufacturer Model No. Serial No. L(?(S;%ﬁ\lﬂggf l\é\e}ét_’\cﬂe’:/ll._ggt)e
[ Signal and spectrum Analyzer R&S FSV40 100048 2019/10/26 2020/10/25
[ Spectrum Analyzer Agilent N9020A MY50510187 2019/10/26 2020/10/25
[ J Power Meter Anritsu ML249A N/A 2019/10/26 2020/10/25
O Radio communication tester R&S CMW500 137688-Lv 2019/10/26 2020/10/25

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: VO3 (2021-01)
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5. TEST CONDITIONS AND RESULTS

5.1. Antenna Requirement

Requirement
FCC CFR Title 47 Part 15 Subpart C Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the response-
ble party shall be used with the device. The use of a permanently attached antenna or of an antenna that
uses a unigue 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.

TEST RESULT
X Passed [ ] Not Applicable

The antenna type is a FPC antenna, the directional gain of the antenna less than 6 dBi, please refer to the
below antenna photo.

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: V03 (2021-01)
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5.2. AC Conducted Emission
LIMIT
FCC CFR Title 47 Part 15 Subpart C Section 15.207

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

Shielding Room

~— \/ertical Reference Ground Plane Test Receiver
He— 40 cm—

o

ud 08

LISN LISN

I~
= Horizontal Ground Reference Plane ==

TEST PROCEDURE

1. The EUT was setup according to ANSI C63.10 requirements.

2. The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above the conducting
ground plane. The vertical conducting plane was located 40 cm to the rear of the EUT. All other surfaces
of EUT were at least 80 cm from any other grounded conducting surface.

3. The EUT and simulators are connected to the main power through a line impedances stabilization
network (LISN). The LISN provides a 50 ohm /50uH coupling impedance for the measuring equipment.

4. The peripheral devices are also connected to the main power through a LISN. (Please refer to the block
diagram of the test setup and photographs)

5. Each current-carrying conductor of the EUT power cord, except the ground (safety) conductor, was
individually connected through a LISN to the input power source.

6. The excess length of the power cord between the EUT and the LISN receptacle were folded back and
forth at the center of the lead to form a bundle not exceeding 40 cm in length.

7. Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9 kHz.

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

TEST MODE:

Please refer to the clause 4.3

TESTRESULT

X Passed [] Not Applicable

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: VO3 (2021-01)
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Test Line: L

Level [dBuY]
B0 o o m e mm o ___.

Frequency [Hz]

xMES GM2112115037_fin

MEASUREMENT RESULT: "GM2112115037 fin"

12/11/2021 5:09BEM

Frequency Level Transd Limit Margin Detsctor Line FE
MH= dBpv dB dBpv dB
0.280300 34,10 10.1 el 2.7 QP Ll GND
0.582000 44,80 10.1 356 11.4 ¢CFP Ll GND
1.008500 34,350 10.1 356 21.5 CP Ll GND
3.9703500 30.70 10.3 356 23.3 QP Ll GND
5.5950500 30.20 10.3 g0 Z2%.8 qQF Ll GND
12.408000 22.20 10.5 &l 37.8 QP Ll GND

MEASUREMENT RESULT: "GM2112115037 fin2"

12/11/2021 5:09BEM

Frequency Level Transd Limit Margin Detector Line FE
MH= dBuv dB dBuv dB
0.285000 23.90 10.1 31 Ze.8 &awv Ll GND
0.582000 37.10 10.1 45 8.2 &nv Ll GHND
0.%%1500 24 .80 10.1 45 21.2 nw L1 GND
4.056000 21.60 10.3 45 24.4 AV Ll GHND
6.326500 20.70 10.4 S0 2%9.3 &V Ll GHND
24 .351000 1&.30 10.8 S0 33.7 &v Ll GHND

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: VO3 (2021-01)
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Test Line: N

Level [dBuv]
Bl - — o m o o ______.

Frequency [Hz]

x xMES GM211211503&_£in

MEASUREMENT RESULT: "GM2112115036 fin"

12/11/2021 5:06FM

Frequency Level Tranad Limit Margin Detector Line PE
MH=z dBuv dB dBuwv dB
0.15%000 38.10 10.1 66 27.4 QP ) GND
0.582000 43 .30 10.1 36 12.7 @P ) GND
0.865500 3Z.70 10.1 36 23.3 gP ) GND
2.188500 30.40 10.1 36 23.6 QP ) GND
T.26%3000 26.20 10.4 &0 33.8 gP ) GND
12.%07500 1%.390 10.5 &0 40.1 QP ) GND

MEASUREMENT RESULT: "GM2112115036 finz2"

12/11/2021 5:06FM

Frequency Level Tranad Limit Margin Detector Line PE
MH=z dBuv dB dBuwv dB
0.384000 25.00 10.1 43 23.2 nv ) GND
0.582000 37.40 10.1 46 B.& AV ) GND
0.892500 24 .60 10.1 46 21.4 &av ) GND
2.202000 23.70 10.1 46 22.3 &av ) GND
5.262000 20.70 10.3 S0 29.3 &av ) GND
24 .351000 15.70 10.8 S0 34.3 &av ) GND

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: VO3 (2021-01)
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5.3. Band edge
LIMIT
FCC CFR Title 47 Part 15 Subpart E Section 15.407(b)
Un-restricted band emissions above 1GHz
Operating Band Frequency EIRP Limit Value
5150-5250MHz Above 1GHz -27dBm/MHz(68.2dBuV/m)@3m Peak
5250-5350MHz Above 1GHz -27dBm/MHZz(68.2dBuV/m)@3m Peak
5470-5725MHz Above 1GHz -27dBm/MHz(68.2dBuV/m)@3m Peak
1GHz-5.65GHz -27 dBm/MHz(68.2dBuV/m)@3m Peak
-27*dBm/MHz to 10dBm/MHz
5.65GHz-5.7GHz (68.2* dBUV/m to 105.6dBuV/m) Peak
10*dBm/MHz to 15.6dBm/MHz
5.7GHz-5.72GHz (105.6*dBuV/m to 110.8dBuV/m) Peak
15.6*dBm/MHz to 27dBm/MHz
5.72GHz-5.725GHz (110.8dBuV/m to* 122.2dBuV/m) Peak
5725-5850 MHz 27dBm/MHz to 15.6*dBm/MH
m z 10 15.6*dBm z
5-85GH2-5.855GHz2 (122.2dBuV/m t0110.8* dBuV/m) Peak
15.6dBm/MHz to 10*dBm/MHz
: Hz-5.875GH Peak
5-855GH2z-5875GHZ | 116 8dBUV/M to 105.6* dBUV/m ea
10dBm/MHz to -27*dBm/MHz
.875GHz-5.925GH Peak
5-875GH2z-5.925GHz | ) 55 sdBUVIM to 68.2* dBUV/m) ea
Above 5.925GHz -27 dBm/MHz(68.2dBuV/m)@3m Peak

* Increase/Decreases with the linearly of the frequency.

For emission above 1GHz and in restricted band, according to FCC KDB 789033 D02 General UNII Test
Procedure, all emission that complies with both the average and peak limits of Section 15.209 is not required
to satisfy the -27 dBm/MHz peak emission limit. E[dBuV/m] = EIRP[dBm] + 95.2, for d = 3 meters.

TEST CONFIGURATION

Radiated:

Turntable v

Antenna (Boresight)

tower
Horn
antenna
]
Spectrum
analyzer \
\ )
\ (]88
| = - |
I~ Pre-amp [o1=]

Shenzhen Huatongwei International Inspection Co., Ltd.
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Conducted :

Spectrum Analyzer

L gge EUT

Noo Coaducted
Table

w=e  Ground Reference Plang e

TEST PROCEDURE

1. The EUT was setup and tested according to ANSI C63.10:2013 requirements.

2. The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360 degrees
to determine the position of the maximum emission level.

3. The EUT waspositioned such that the distance from antenna to the EUT was 3 meters.

4. The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. Thisis
repeated for both horizontal and vertical polarization of the antenna. In order to find themaximum
emission, all of the interface cables were manipulated according to ANSI C63.10:2013 on radiated
measurement.

5. The receiver set as follow:

RBW=1MHz, VBW=3MHz PEAK detector for Peak value.
RBW=1MHz, VBW=3MHz RMS detector for Average value.

TEST MODE:
Please refer to the clause 4.3

TESTRESULTS

X Passed [ ] Not Applicable

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: VO3 (2021-01)
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Radiated Band Edge Test Data
Band: 1& Il Worst mode: 802.11a Test channel: CH,
FrEg 2y E:\?:I L) LI e Margin Factor Test value | Polarization
(MHz) (dBuV) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
5150.00 24.84 33.73 68.20 34.47 8.89 Vertical Peak
5150.00 17.89 26.78 54.00 27.22 8.89 Vertical Average
5350.00 23.51 32.05 68.20 36.15 8.54 Vertical Peak
5350.00 17.52 26.06 54.00 27.94 8.54 Vertical Average
5150.00 25.31 34.20 68.20 34.00 8.89 Horizontal Peak
5150.00 18.70 27.59 54.00 26.41 8.89 Horizontal Average
5350.00 24.12 32.66 68.20 35.54 8.54 Horizontal Peak
5350.00 18.36 26.90 54.00 27.10 8.54 Horizontal Average
Band: & I Worst mode: 802.11a Test channel: CHy
A 5:\?3 L] LS Margin Factor Test value | Polarization
(MHz) (dBuY) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
5150.00 24.19 33.08 68.20 35.12 8.89 Vertical Peak
5150.00 17.61 26.50 54.00 27.50 8.89 Vertical Average
5350.00 25.13 33.67 68.20 34.53 8.54 Vertical Peak
5350.00 17.92 26.46 54.00 27.54 8.54 Vertical Average
5150.00 25.95 34.84 68.20 33.36 8.89 Horizontal Peak
5150.00 18.98 27.87 54.00 26.13 8.89 Horizontal Average
5350.00 23.82 32.36 68.20 35.84 8.54 Horizontal Peak
5350.00 17.66 26.20 54.00 27.80 8.54 Horizontal Average
Band: Il Worst mode: 802.11a Test channel: CH,
Frequency 5:\?3 LA UL Margin Factor Test value | Polarization
(MHz) (dBuV) (dBuV/m) (dBuVv/m) | Limit (dB) (dB)
5470.00 23.87 32.86 68.20 35.34 8.99 Vertical Peak
5470.00 17.37 26.36 54.00 27.64 8.99 Vertical Average
5725.00 26.05 35.05 68.20 33.15 9.00 Vertical Peak
5725.00 19.81 28.81 54.00 25.19 9.00 Vertical Average
5470.00 24.82 33.81 68.20 34.39 8.99 Horizontal Peak
5470.00 19.03 28.02 54.00 25.98 8.99 Horizontal Average
5725.00 25.82 34.82 68.20 33.38 9.00 Horizontal Peak
5725.00 18.44 27.44 54.00 26.56 9.00 Horizontal Average
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Band: llI Worst mode: 802.11a Test channel: CHy
Frequency E:\?edl L LR Margin Factor Test value | Polarization
(MHz) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
(dBuV)
5470.00 24.51 33.50 68.20 34.70 8.99 Vertical Peak
5470.00 17.40 26.39 54.00 27.61 8.99 Vertical Average
5725.00 23.55 32.55 68.20 35.65 9.00 Vertical Peak
5725.00 17.58 26.58 54.00 27.42 9.00 Vertical Average
5470.00 22.80 31.79 68.20 36.41 8.99 Horizontal Peak
5470.00 16.19 25.18 54.00 28.82 8.99 Horizontal Average
5725.00 25.02 34.02 68.20 34.18 9.00 Horizontal Peak
5725.00 18.78 27.78 54.00 26.22 9.00 Horizontal Average
Band: IV Worst mode: 802.11a Test channel: CH,
Frequency E:\?SI Leve] Ll (LI Margin Factor Test value | Polarization
(MHz) (dBuV/m) (dBuVv/m) | Limit (dB) (dB)
(dBuV)
5725.00 25.02 34.02 68.20 34.18 9.00 Vertical Peak
5725.00 18.90 27.90 54.00 26.10 9.00 Vertical Average
5850.00 25.03 34.80 68.20 33.40 9.77 Vertical Peak
5850.00 16.66 26.43 54.00 27.57 9.77 Vertical Average
5725.00 26.25 35.25 68.20 32.95 9.00 Horizontal Peak
5725.00 19.05 28.05 54.00 25.95 9.00 Horizontal Average
5850.00 24.22 33.99 68.20 34.21 9.77 Horizontal Peak
5850.00 17.45 27.22 54.00 26.78 9.77 Horizontal Average
Band: IV Worst mode: 802.11a Test channel: CHy
Read L .
Frequency Level Limit Line Margin Factor L
(MH2) Level (dBuV/m) (dBuV/m) | Limit (dB) (dB) Test value | Polarization
(dBuV)
5725.00 24.94 33.94 68.20 34.26 9.00 Vertical Peak
5725.00 18.70 27.70 54.00 26.30 9.00 Vertical Average
5850.00 25.54 35.31 68.20 32.89 9.77 Vertical Peak
5850.00 18.47 28.24 54.00 25.76 9.77 Vertical Average
5725.00 24.39 33.39 68.20 34.81 9.00 Horizontal Peak
5725.00 18.40 27.40 54.00 26.60 9.00 Horizontal Average
5850.00 24.38 34.15 68.20 34.05 9.77 Horizontal Peak
5850.00 17.39 27.16 54.00 26.84 9.77 Horizontal Average
Remark:

1. Final Level =Receiver Read level + Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
3. Test802.11a, 802.11n, 802.11ac mode,all modulations have been tested,only worst case is reported
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5.4. Radiated Spurious Emissions

LIMIT
FCC CFR Title 47 Part 15 Subpart C Section 15.209 and Part 15 Subpart E Section 15.407
Frequency Limit (dBuV/m) Value
0.009 MHz ~0.49 MHz 2400/F(kHz) @300m Quasi-peak
0.49 MHz ~ 1.705 MHz 24000/F(kHz) @30m Quasi-peak
1.705 MHz ~30 MHz 30 @30m Quasi-peak

Note: Limit dBuV/m @3m = Limit dBuV/m @300m + 40*log(300/3)= Limit dBuV/m @300m +80,
Limit dBuV/m @3m = Limit dBuV/m @30m +40*log(30/3)= Limit dBuV/m @30m + 40.

Unwanted emissions below 1GHz and Restricted band emissions above 1GHz

Frequency Limit (dBuV/m @3m) Value
30MHz-88MHz 40.00 Quasi-peak
88MHz-216MHz 43.50 Quasi-peak
216MHz-960MHz 46.00 Quasi-peak
960MHz-1GHz 54.00 Quasi-peak
54.00 Average
Above 1GHz
74.00 Peak
TEST CONFIGURATION
» 9KHz ~30MHz
Turntable gLoup antenna
EUT :
Test
¥ Receiver
- r
. //
Ground Plane Coaxial Cable
» 30MHz ~ 1GHz
e om
Turntable
\ EUT 1mto 4m
0.8m

Test
Receiver
|

Ground Plane

Coaxial Cable :'

Shenzhen Huatongwei International Inspection Co., Ltd.

Report Template Version: VO3 (2021-01)




Report No.: CHTEW2201002303 Page: 20 of 25 Issued:  2022-01-07

> Above 1GHz

— am¢ : t 1
Turntable
Y | EUT. 1 to 4me
Tests T 1'5m
Recever '
|
| N, j ~ —H,-’
Ground Plans: A f Coaxial Cable .~
—_ absorbers

TEST PROCEDURE

1. The EUT was setup and tested according to ANSI C63.10:2013

2. The EUT is placed on a turn table which is 0.8 meter above ground for below 1 GHz, and 1.5 m for above
1 GHz. The turn table is rotated 360 degrees to determine the position of the maximum emission level.

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

4. For each suspected emission, the EUT was arranged to its worst case and then tune the Antenna tower
(from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp
and a high pass filter are used for the test in order to get better signal level to comply with the guidelines.

5. Set to the maximum power setting and enable the EUT transmit continuously.

6. Use the following spectrum analyzer settings
a) Span shall wide enough to fully capture the emission being measured;

b) Below 1 GHz:
RBW=120 kHz, VBW=300 kHz, Sweep=auto, Detector function=peak, Trace=max hold;
If the emission level of the EUT measured by the peak detector is 3 dB lower than the applicable limit,
the peak emission level will be reported. Otherwise, the emission measurement will be repeated
using the quasi-peak detector and reported.

c¢) From 1 GHz to 10" harmonic:
RBW=1MHz, VBW=3MHz Peak detector for Peak value.
RBW=1MHz, VBW=3MHz RMS detector for Average value.

TEST MODE:

Please refer to the clause 4.3
TEST RESULT

X Passed [ ] Not Applicable

TEST Data
TEST DATA FOR 9 kHz ~ 30 MHz

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line per 15.31(0) was not reported.
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TEST DATA FOR 30MHz-1GHz

Polarization:

Horizontal

Level [dBuY/m]
L e e e A A A M
I I 1 I I I I I I I I I 1 I I I
Tok-=-——- g b — o N T S |
I I 1 I I I I I I I I I 1 I I I
) B L S SO OV I [ U VR SRS S LS
I I 1 I I I I I I I I I 1 I I |
e S e P B e Tl
! ! ! ! [ [ T T T 1 # T
0 i e e R R R S S S
I I 1 I I I I S I I I I I 1 1 1 i
W0EF--——- o ——— b —— b A ——d —— b ———— m ———— - —— L o ——— P e el b= — =+ = — e e T e —
| | 1 | [ | | i I | 1 [
20b-omee LN S O O O YL il O O O
I I 1 ¥ I I 1 I I I I I 1 I I I
Rt et St Sk G B SRRt SRR SRR e Rt R SRR I,
| | 1 | [ | | | | | 1 [
0 L L h L L L L L L L h L
oM 40M 50M G0M TOM 100M 200M 300M 400M  500M G0OM B00M  1G
Frequency [Hz]
x xMES GM2112156014 red
MEASUREMENT RESULT: "GMQIIZISSDI{_:E&”
12/15/2021 10:082aM
Frequency Level Transd Limit Margin Det. Height 2Azimuth Polarizaticon
MHz dBuvV/m dB dBpV/m dB cm deg
17%.380000 35.30 -12.4 43.5 8.2 QP 300.0 HORIZONTAL
€12 .000000 41.50 1.3 46.0 4.5 QP 300.0 HORIZOMTAL
720.640000 40.10 3.0 46.0 3.9 QP 100.0 HORIZONTAL
92.420000 42 .30 4.7 46.0 3.5 QF 100.0 HORIZONTAL
Aecd. 40.30 5.5 46.0 5.7 @QF 100.0 HORIZONTAL
537.920000 42 .10 7.3 46.0 3.9 QP 100.0 HORIZOMTAL
Polarization: Vertical
Level [dBuV/m]
L T T A
1 I 1 I I 1 I I I I I 1 1 I I I
ToF--——- T T T g b ——— o 44—
1 I 1 I I 1 I I I I I 1 1 I I I
o — N U SO RS U 0 S I R RN SN S S
1 I 1 I I 1 I I I I I 1 1 I I I
L bH i i
1 | 1 | [ LT T T T T T T |
0 e e At Bt Rt B PR Bl
1 I 1 I I 1 I I I I 1 1 1 i J i
E------ L T e T A e ———— R . . [P S e b b
1 | 1 | [ | | ] | i 1 [
; | ] l !
P PR e NS SO LN S I Y T i el i 00 0 1)
1 I 1 I I 1 I I I I I 1 1 I I I
L B R e UE EET
1 | 1 | [ | | | | 1 1 [
0 " L " L Ly L L L L " " L
oM 40M 50M 60M TOM 100M 200M 300M 400M  500M G00M 800M 1G
Fraquency [Hz]
xMES GM2112156015 red

MEASUREMENT RESULT:

12/15/2021 10:102M

"GM2112156015 red"”

Frecuency Lewvel Transd Limit Margin Det. Height Azimuth Polarization

MHz dBuvV/m dB  dBpV/m dB cm deg

216.240000 3%.60 -10.6 46.0 £.4 QP 100.0 298.00

468.440000 37.10 -3.2 46.0 8.9 QP 100.0 0.00 VERTICAL

648.860000 38.40 1.6 46.0 7.6 QP 100.0 79.00 VERTICAL

€83.780000 38.90 2.2 46.0 7.1 QF 100.0 310.00 VERTICAL

TZ0.640000 36.60 3.0 46.0 9.4 QP 100.0 VERTICAL

792.420000 36.30 4.7 46.0 9.7 QP 100.0 VERTICAL

Remark:

Transd=Cable lose+ Antenna factor- Pre-amplifier; Margin=Limit -Level
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TEST DATA FOR Above 1GHz

Band: | Worst mode: 802.11a Test channel: CH,_
Az E:\?:: LaT] Sl Al Margin Factor Test value | Polarization
(MHz) (dBuV) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
1378.94 23.12 17.54 74.00 56.46 -5.58 Vertical Peak
3607.03 29.28 30.74 74.00 43.26 1.46 Vertical Peak
5506.13 28.54 37.67 74.00 36.33 9.13 Vertical Peak
7124.69 28.16 42.73 74.00 31.27 14.57 Vertical Peak
1465.59 22.91 17.30 74.00 56.70 -5.61 Horizontal Peak
3166.41 29.39 30.06 74.00 43.94 0.67 Horizontal Peak
5623.63 27.90 36.74 74.00 37.26 8.84 Horizontal Peak
6664.97 27.86 41.22 74.00 32.78 13.36 Horizontal Peak
Band: | Worst mode: 802.11a Test channel: CHy,
Frequency Es\?gl Leve] Ll (LI Margin Factor Test value | Polarization
(MHz) (dBuY) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
2113.31 22.60 18.73 74.00 55.27 -3.87 Vertical Peak
4201.88 28.42 32.24 74.00 41.76 3.82 Vertical Peak
6684.06 29.02 42.44 74.00 31.56 13.42 Vertical Peak
9602.47 30.56 47.66 74.00 26.34 17.10 Vertical Peak
1467.06 21.43 15.82 74.00 58.18 (5.61) Horizontal Peak
3975.69 28.02 30.95 74.00 43.05 2.93 Horizontal Peak
5857.16 27.41 37.21 74.00 36.79 9.80 Horizontal Peak
6099.50 26.56 37.28 74.00 36.72 10.72 Horizontal Peak
Band: | Worst mode: 802.11a Test channel: CHy
Frequency Es\?e(:jl Leve] Ll (LI Margin Factor Test value Polarization
(MHz) (dBuV) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
2000.22 21.83 17.13 74.00 56.87 -4.70 Vertical Peak
6440.25 27.31 39.09 74.00 34.91 11.78 Vertical Peak
9589.25 29.62 46.82 74.00 27.18 17.20 Vertical Peak
10991.91 28.54 46.35 74.00 27.65 17.81 Vertical Peak
2258.72 22.27 19.68 74.00 54.32 -2.59 Horizontal Peak
6440.25 28.46 40.24 74.00 33.76 11.78 Horizontal Peak
8722.69 29.89 46.02 74.00 27.98 16.13 Horizontal Peak
12397.50 28.72 45.72 74.00 28.28 17.00 Horizontal Peak
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.

3. Measuring frequencies from 1 GHz to 40GHz.

4. Test 802.11a, 802.11n,802.11ac mode,all modulations have been tested,only worst case is reported
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Band:ll Worst mode: 802.11a Test channel: CH,_
Az E:\?edl LaT] Sl Al Margin Factor Test value | Polarization
(MHz) (dBuV) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
1771.09 23.31 17.42 74.00 56.58 -5.89 Vertical Peak
2681.72 23.12 23.36 74.00 50.64 0.24 Vertical Peak
5769.03 27.19 36.51 74.00 37.49 9.32 Vertical Peak
8042.66 28.29 44.54 74.00 29.46 16.25 Vertical Peak
1568.41 21.94 15.87 74.00 58.13 -6.07 Horizontal Peak
2254.31 23.05 20.43 74.00 53.57 -2.62 Horizontal Peak
5695.59 28.41 37.23 74.00 36.77 8.82 Horizontal Peak
8621.34 28.81 44.68 74.00 29.32 15.87 Horizontal Peak
Band:ll Worst mode: 802.11a Test channel: CHy,
Az E:\?g: L SIS Margin Factor Test value | Polarization
(MHz) (dBuV) (dBuV/m) (dBuVv/m) | Limit (dB) (dB)
1514.06 21.54 15.82 74.00 58.18 -5.72 Vertical Peak
2248.44 22.25 19.59 74.00 54.41 -2.66 Vertical Peak
4711.53 28.12 34.58 74.00 39.42 6.46 Vertical Peak
11486.88 28.44 45.87 74.00 28.13 17.43 Vertical Peak
1349.56 22.08 16.51 74.00 57.49 -5.57 Horizontal Peak
2269.00 22.57 20.04 74.00 53.96 -2.53 Horizontal Peak
6734.00 28.96 42.34 74.00 31.66 13.38 Horizontal Peak
8668.34 29.16 45.23 74.00 28.77 16.07 Horizontal Peak
Band: I Worst mode: 802.11a Test channel: CHy
A 5:\?3 L LS Margin Factor Test value | Polarization
(MHz) (dBuV) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
1706.47 22.18 16.10 74.00 57.90 -6.08 Vertical Peak
3233.97 30.07 30.51 74.00 43.49 0.44 Vertical Peak
5638.31 27.60 36.43 74.00 37.57 8.83 Vertical Peak
8069.09 29.26 45.55 74.00 28.45 16.29 Vertical Peak
1568.41 23.03 16.96 74.00 57.04 -6.07 Horizontal Peak
3495.41 28.26 29.25 74.00 44.75 0.99 Horizontal Peak
6291.91 27.42 38.41 74.00 35.59 10.99 Horizontal Peak
7951.59 29.22 45.47 74.00 28.53 16.25 Horizontal Peak
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

3. Measuring frequencies from 1 GHz to 40GHz.

4. Test 802.11a, 802.11n ,802.11ac mode,all modulations have been tested,only worst case is reported
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Band: Il Worst mode: 802.11a Test channel: CH,_
Az E:\?edl LaT] Sl Al Margin Factor Test value | Polarization
(MHz) (dBuV) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
1283.47 22.95 17.34 74.00 56.66 -5.61 Vertical Peak
3579.13 29.05 30.42 74.00 43.58 1.37 Vertical Peak
7342.06 28.09 43.27 74.00 30.73 15.18 Vertical Peak
11176.97 28.93 46.60 74.00 27.40 17.67 Vertical Peak
1605.13 22.40 16.13 74.00 57.87 -6.27 Horizontal Peak
3831.75 28.14 30.35 74.00 43.65 2.21 Horizontal Peak
6847.09 28.48 42.10 74.00 31.90 13.62 Horizontal Peak
8097.00 28.89 45.23 74.00 28.77 16.34 Horizontal Peak
Band: Il Worst mode: 802.11a Test channel: CHy,
A 5555 L] LS Margin Factor Test value | Polarization
(MHz) (dBuY) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
1047.00 23.13 15.86 74.00 58.14 -7.27 Vertical Peak
2590.66 22.15 20.75 74.00 53.25 -1.40 Vertical Peak
5121.31 27.60 36.44 74.00 37.56 8.84 Vertical Peak
7433.13 28.29 43.67 74.00 30.33 15.38 Vertical Peak
1837.19 22.96 17.15 74.00 56.85 -5.81 Horizontal Peak
3693.69 29.84 31.42 74.00 42.58 1.58 Horizontal Peak
7491.88 27.84 43.25 74.00 30.75 15.41 Horizontal Peak
9467.34 28.73 46.52 74.00 27.48 17.79 Horizontal Peak
Band: Il Worst mode: 802.11a Test channel: CHy
Frequency Es\?e(:jl L] LI Margin Factor Test value | Polarization
(MHz) (dBuV) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
1984.06 22.10 17.22 74.00 56.78 -4.88 Vertical Peak
2753.69 24.36 25.76 74.00 48.24 1.40 Vertical Peak
3978.63 27.43 30.38 74.00 43.62 2.95 Vertical Peak
7180.50 27.80 42.68 74.00 31.32 14.88 Vertical Peak
1555.19 21.58 15.59 74.00 58.41 -5.99 Horizontal Peak
3703.97 28.80 30.41 74.00 43.59 1.61 Horizontal Peak
5813.09 26.53 36.14 74.00 37.86 9.61 Horizontal Peak
10784.81 28.78 46.48 74.00 27.52 17.70 Horizontal Peak
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.

3. Measuring frequencies from 1 GHz to 40GHz.

4. Test 802.11a, 802.11n ,802.11ac mode,all modulations have been tested,only worst case is reported
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Band: IV Worst mode: 802.11a Test channel: CH,_
Az E:\?edl LaT] Sl Al Margin Factor Test value | Polarization
(MHz) (dBuV) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
1506.72 21.97 16.30 74.00 57.70 -5.67 Vertical Peak
2327.75 22.34 19.99 74.00 54.01 -2.35 Vertical Peak
3812.66 28.13 30.21 74.00 43.79 2.08 Vertical Peak
5269.66 27.70 36.31 74.00 37.69 8.61 Vertical Peak
1126.31 22.27 15.66 74.00 58.34 -6.61 Horizontal Peak
1765.22 22.37 16.47 74.00 57.53 -5.90 Horizontal Peak
3151.72 29.76 30.35 74.00 43.65 0.59 Horizontal Peak
6073.06 26.90 37.55 74.00 36.45 10.65 Horizontal Peak
Band: IV Worst mode: 802.11a Test channel: CHy,
A 5555 L] e Margin Factor Test value | Polarization
(MHz) (dBuY) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
1543.44 21.70 15.79 74.00 58.21 -5.91 Vertical Peak
3151.72 29.89 30.48 74.00 43.52 0.59 Vertical Peak
5153.63 27.33 36.23 74.00 37.77 8.90 Vertical Peak
6056.91 27.84 38.45 74.00 35.55 10.61 Vertical Peak
1492.03 21.58 15.95 74.00 58.05 -5.63 Horizontal Peak
5075.78 27.22 35.79 74.00 38.21 8.57 Horizontal Peak
7775.34 27.87 43.19 74.00 30.81 15.32 Horizontal Peak
3824.41 28.52 30.68 74.00 43.32 2.16 Horizontal Peak
Band: IV Worst mode: 802.11a Test channel: CHy
Frequency Es\?e(:jl Leve] Ll (LI Margin Factor Test value Polarization
(MHz) (dBuV) (dBuV/m) (dBuV/m) | Limit (dB) (dB)
1644.78 21.41 15.21 74.00 58.79 -6.20 Vertical Peak
4502.97 27.17 32.53 74.00 41.47 5.36 Vertical Peak
12077.31 28.44 45.46 74.00 28.54 17.02 Vertical Peak
12669.22 28.33 45.31 74.00 28.69 16.98 Vertical Peak
1461.19 22.16 16.55 74.00 57.45 -5.61 Horizontal Peak
4219.50 28.67 32.48 74.00 41.52 3.81 Horizontal Peak
5147.75 27.96 36.85 74.00 37.15 8.89 Horizontal Peak
9204.44 28.82 45.56 74.00 28.44 16.74 Horizontal Peak
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.

3. Measuring frequencies from 1 GHz to 40GHz.

4. Test802.11a, 802.11n,802.11ac mode,all modulations have been tested,only worst case is reported
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