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TEST REPORT

Equipment under Test : Al Translator Earbuds

Model /Type : A9

Listed Models : N/A

Applicant : Shenzhen Wooask Technology Co.,Ltd

Address : Room 501-502, Block A, Building 1, Shenzhen Software Industry Base,

Yuehai Subdistrict, Nanshan District, Shenzhen, China

Manufacturer : Shenzhen Wooask Technology Co.,Ltd

Address : Room 501-502, Block A, Building 1, Shenzhen Software Industry Base,
Yuehai Subdistrict, Nanshan District, Shenzhen, China

Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.407: UNLICENSED NATIONAL INFORMATION INFRASTRUCTURE DEVICES.
ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices

KDB 789033 D02: GUIDELINES FOR COMPLIANCE TESTING OF UNLICENSED NATIONAL
INFORAMTION INFRASTRUCTURE (U-NII) DEVICES PART 15, SUBPART E



http://www.ecfr.gov/cgi-bin/text-idx?SID=649004b73a70e7b7ecbd088bf51cf060&mc=true&node=sp47.1.15.e&rgn=div6
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2. SUMMARY

2.1. General Remarks

Date of receipt of test sample . |Jun. 20, 2025
Testing commenced on Jun. 20, 2025
Testing concluded on Aug. 02, 2025

2.2. Product Description

Product Name:

Al Translator Earbuds

Model/Typereference:

A9

Power supply:

Input: 5V=——-1A
Battery: 3.7V 1500mAh 5.55Wh

Testing sample ID:

CTA250620015-1# (Engineer sample)
CTA250620015-2# (Normal sample)

Hardware version: 1.0

Software version: 1.0

WIFI

WLAN Supported 802.11 a/n

Modulation Type

IEEE 802.11a: OFDM(64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK, BPSK)

Operation frequency

IEEE 802.11a:5180--5320MHz,5500-5700MHz,5745-5825MHz
IEEE 802.11n HT20: 5180--56320MHz,5500-5700MHz,5745-5825MHz
IEEE 802.11n HT40: 5190-5310MHz,5510-5670MHZz,5755-5795MHz

Antenna type:

PIFA Antenna

Antenna gain:

1.65 dBi for 5180-5240MHz
1.65 dBi for 5260-5320MHz
1.65 dBi for 5500-5700MHz
1.65 dBi for 5745-5825MHz

2.3. Equipment Under Test

Power supply system utilised

Refer to section 2.2

2.4. Short description of the Equipment under Test (EUT)

This is a Al Translator Earbuds.

For more details, refer to

the user’s manual of the EUT.

Test Software Version Tools software(ADB command)
Frequency 5180 MHz 5220 MHz 5240 MHz
802.11a Default Default Default
802.11n20 Default Default Default
Frequency 5190 MHz / 5230 MHz
802.11n40 Default / Default
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Test Software Version Tools software(ADB command)
Frequency 5260 MHz 5300 MHz 5320 MHz
802.11a Default Default Default
802.11n20 Default Default Default
Frequency 5270 MHz / 5310 MHz
802.11N40 Default / Default
Test Software Version Tools software(ADB command)
Frequency 5500 MHz 5580 MHz 5700 MHz
802.11a Default Default Default
802.11n20 Default Default Default
Frequency 5510 MHz 5550 MHz 5670 MHz
802.11N40 Default Default Default
Test Software Version Tools software(ADB command)
Frequency 5745 MHz 5785 MHz 5825 MHz
802.11a Default Default Default
802.11n20 Default Default Default
Frequency 5755 MHz / 5795 MHz
802.11n40 Default / Default

2.5. EUT operation mode

The application provider specific test software to control sample in continuous TX and RX.

IEEE 802.11a/n20/n40:

U-NII-1 and U-NII-2A

U-NII-1 and U-NII-2A

Channel Fr((al\cjllﬁezr;cy Channel Fr((al\cjltlj_'ezr;cy
36 5180 38 5190
40 5200 46 5230
44 5220
48 5240
52 5260 54 5270
56 5280 62 5310
60 5300
64 5320

U-NII-2C U-NII-2C

Channel Frt(e'\cjltlj_'ezr;cy Channel Frt(al\cjltlj_lezr;cy
100 5500 102 5510
104 5520 110 5550
108 5540 118 5590
112 5560 126 5630
116 5580 134 5670
120 5600
124 5620
128 5640
132 5660
136 5680
140 5700

U-NII-3 U-NII-3

Channel Fr((al\cjll;'ezr;cy Channel Frt(a&t;'ezr;cy
149 5745 151 5755
153 5765 159 5795
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157 5785
161 5805
165 5825

2.6. Block Diagram of Test Setup

EUT DC 5.0V From Adapter

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

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

2.8. EUT configuration

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

O - supplied by the manufacturer

® - supplied by the lab

@ | Adapter information Model: EP-TA20CBC
(Auxiliary test supplied by test Lab) Input: AC 100-240V 50/60Hz
Output: DC 5V 2A

2.9. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District,
Shenzhen, China

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
FCC-Registration No.: 517856 Designation Number: CN1318

Shenzhen CTA Testing Technology Co., Ltd. has been listed on the US Federal Communications Commission
list of test facilities recognized to perform electromagnetic emissions measurements.

A2LA-Lab Cert. No.: 6534.01

Shenzhen CTA Testing Technology Co., Ltd. has been listed by American Association for Laboratory
Accreditation to perform electromagnetic emission measurement.

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.10 and CISPR 16-1-4:2010.

3.3. Environmental conditions

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

Temperature: 15-35°C

Humidity: 30-60 %

Atmospheric pressure: 950-1050mbar
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el Test Test Recorded
Specification Test case Mod ch | In Report Pass | Fail | NA | NP Remark
clause ode anne n Repo
Antenna X Lowest X Lowest
§15.203 ain 802.11ac X Middle 802.11ac X Middle X Al [] U] complies
9 XI Highest X Highest
Power 802.11a/ Xl Lowest 802.11a/ Xl Lowest
§15.407(a) spectral 802.11n X Middle 802.11n X Middle X L] L] U] complies
density HT20/40 X Highest HT20/40 X] Highest
Spectrum | 802 11a/ 5 Lowest 80211a/ | [J Lowest |
§15.407(a) : X Middle 802.11n X Middle L] U] L] complies
— 26 dB HT20/40 . . X
bandwidth X Highest HT20/40 X Highest
S;::\}\;lé?] 880022'111134 X Lowest 802.11a/ X Lowest X
§15.407(e) ' I Middle 802.11n < Middle O | O | O | complies
b;g\;’gth b ™ Highest HT20/40 ™ Highest =
Maximum 802.11a/ X Lowest 802.11a/ X Lowest X
§15.407(a) output 802.11n X Middle 802.11n X Middle X U] [] U] complies
power HT20/40 X Highest HT20/40 Xl Highest | X
Band edge 802.11a/ 802.11a/
§15.407(b) | compliance |  802.11n % powest 802.11n % powest 1 B O | O | O | complies
conducted HT20/40 9 HT20/40 9
Band edge 802.11a/ 5 Lowest 802.11a/ 5 Lowest
§15.407(b) compliance 802.11n X Highest 802.11n 5 Highest X L] [] U] complies
radiated HT20/40 9 HT20/40 9
TX
spurious N n N n .
§15.407(a) emissions / / / / L] L] X L] complies
conducted
o 802.11a/ 5 Lowest 802.11a/ 5 Lowest
§15.407(a) erﬁissions 802.11n X Middle 802.11n X Middle X U] U] U] complies
radiated HT20/40 X Highest HT20/40 X Highest
§15.407(g) F;g‘;ﬁirt‘;y - - -I- - < | 0| 0| 0 | complies
RX
spurious n n n 4 .
§15.109 emissions / / / / L] L] X U] complies
radiated
TX
spurious 802.11a/
§15.209(a) Emissions 802.11n -/- 802.11ac -/~ X U] U] U] complies
radiated HT20/40
<30 MHz
Conducted 802.11a/
§1§?51 %(7"‘1) Emissions 802.11n -/- 802.11ac -/- X L] U] U] complies
) < 30 MHz HT20/40
Remark:

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

2. NA = Not Applicable; NP = Not Performed

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.

3.5. 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 TR-100028-01” Electromagnetic compatibility
and Radio spectrum Matters (ERM);Uncertainties in the measurement of mobile radio equipment
characteristics; Part 1”7 and TR-100028-02 “Electromagnetic compatibility and Radio spectrum Matters
(ERM);Uncertainties in the measurement of mobile radio equipment characteristics; Part 2 “ and is
documented in the Shenzhen CTA Testing Technology Co., Ltd. quality system acc. to DIN EN ISO/IEC
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17025. Furthermore, component and process variability of devices similar to that tested may result in
additional deviation. The manufacturer has the sole responsibility of continued compliance of the device.
Hereafter the best measurement capability for Shenzhen CTA Testing Technology Co., Ltd. :

Measurement
Test Range Uncertainty Notes

Radiated Emission 9KHz~30MHz 3.02 dB (1)
Radiated Emission 30~1000MHz 4.06 dB (1)
Radiated Emission 1~18GHz 5.14 dB (1)
Radiated Emission 18-40GHz 5.38 dB (1)
Conducted Disturbance 0.15~30MHz 2.14 dB (1)
Output Peak power 30MHz~18GHz 0.55 dB (1)
Power spectral density / 0.57 dB (1)
Spectrum bandwidth / 1.1% (1)
Radiated spurious emission -

(30MHz-1GHz) 30~1000MHz 410 dB (1)
Radiated spurious emission -

(1GHZ-18GHz) 1~18GHz 4.32 dB (1)
Radiated spurious emission

(18GHz-40GHz) 18-40GHz 5.54 dB (1)
Time / +2% (1)

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

level using a coverage factor of k=2.

3.6. Equipments Used during the Test

. Equipment Calibration Calibration
Test Equipment Manufacturer Model No. No. Date Due Date
LISN R&S ENV216 CTA-308 2024/08/03 | 2025/08/02
LISN R&S ENV216 CTA-314 2024/08/03 | 2025/08/02
EMI Test Receiver R&S ESPI CTA-307 2024/08/03 | 2025/08/02
EMI Test Receiver R&S ESCI CTA-306 2024/08/03 | 2025/08/02
Spectrum Analyzer Agilent N9020A CTA-301 2024/08/03 | 2025/08/02
Spectrum Analyzer R&S FSU CTA-337 2024/08/03 2025/08/02
Vector Signal Agilent N5182A CTA-305 | 2024/08/03 | 2025/08/02
generator
Analog Signal R&S SMLO3 CTA-304 2024/08/03 | 2025/08/02
Generator
Universal Radio CMW500 R&S CTA-302 2024/08/03 | 2025/08/02
Communication
Temperature and Chigo ZG-7020 CTA-326 2024/08/03 | 2025/08/02
humidity meter
Vira-8roadband | sehwarzbeck VULB9163 CTA-310 | 202311017 | 2026/10/16
ntenna
Horn Antenna Schwarzbeck BBHA 9120D CTA-309 2023/10/13 2026/10/12
Loop Antenna Zhinan ZN30900C CTA-311 2023/10/17 2026/10/16
Broif\’r:’tirr‘]‘r’]a"'om A-INFOMW | LB-180500H-2.4F | CTA-336 2023/09/13 | 2026/09/12
Amplifier Schwarzbeck BBV 9745 CTA-312 2024/08/03 | 2025/08/02
Amplifier Taiwan chengyi | EMCO051845B CTA-313 2024/08/03 | 2025/08/02
Directional coupler NARDA 4226-10 CTA-303 2024/08/03 | 2025/08/02
High-Pass Filter XingBo XBLBQ-GTA18 CTA-402 2024/08/03 | 2025/08/02
High-Pass Filter XingBo XBLBQ-GTA27 CTA-403 2024/08/03 | 2025/08/02
A“tc’”ggtnef filter Tonscend JS0806-F CTA-404 2024/08/03 | 2025/08/02
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Power Sensor Agilent U2021XA CTA-405 2024/08/03 | 2025/08/02
Amplifier Schwarzbeck BBV9719 CTA-406 2024/08/03 | 2025/08/02
Spectrum analyzer R&S FSV40-N CTA-344 2025/05/17 2026/05/16
Power Meter R&S NRVS CTA-354 2024/08/03 | 2025/08/02
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4. TEST CONDITIONS AND RESULTS

4.1. AC Power Conducted Emission

TEST CONFIGURATION

Vert. reference

plane
/_ EMI receiver
[—
ooogd
< oooo ©

s

& B

A

LISN / ¥

Reference ground plane

TEST PROCEDURE

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

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

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

4 The EUT received DC 12V power from adapter, the adapter received AC120V/60Hz and AC 240V/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.

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following :

Limit (dBuV
Frequency range (MHz) T ( ) S
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 RESULTS
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Remark:

1. 1. All modes of 802.11a/n were test at Low, Middle, and High channel; only the worst result of a Middle
Channel was reported as below:

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:

5.2GWIFI:

Power supply: DC 5.0V From Polarization L
PRYy: Adapter AC 120V/60Hz

120 FCC PART 15 C(L1)
104
1004
a0+

80+

0+

FGC PART 15 C-QP Limit
60 I
\ FCC PART 15 C-AV Limit
\ 'l ."r ] p

Level[dBu\]

150k M 10M 30M
— QP Limit — AV Limit —PK —AY Frequency[Hz]

« (P Detector + AV Detector

1 0.1905 10.05 3421 4426 64.01 19.75 17.91 27.96 54.01 26.05 PASS
2 0.618 10.02 36.07 45.09 56.00 10.91 20.86 30.88 46.00 15.12 PASS
3 1.752 9.91 26.61 36.52 56.00 19.48 11.76 21.67 46.00 2433 PASS
4 53115 10.04 24 64 34.68 60.00 2532 7.60 17.84 50.00 32.36 PASS
5 10.968 10.26 20.22 3048 60.00 29.52 5.10 15.36 50.00 34.64 PASS
6 19.617 10.42 16.51 2693 60.00 34.07 1.22 11.64 50.00 38.36 PASS

Note:1).QP Value (dBuV)= QP Reading (dBuV)+ Factor (dB)
2). Factor (dB)=insertion loss of LISN (dB) + Cable loss (dB)
3). QPMargin(dB) = QP Limit (dBpV) - QP Value (dBpV)
4). AVMargin(dB) = AV Limit (dBuV) - AV Value (dBuV)
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DC 5.0V From

Power supply: Polarization

Adapter AC 120V/60Hz

FCC PART 15 G(M)

120
1104
1004
801
80
B 04
iy FCC PART 15 C-QP Limit
= 0t
H FCC PART 15 C-AV Limit
- 50+ "
ﬁk& 4‘
=
04+ \[ .\""\ 3 M
f || rv’ J l\. 3 H
ol Y WA b o
07 T s J’*“Iﬁl»‘”-.\u'-“’ Wl
20 e K"Mﬂw/’p\’ i) 3 -
104
0 - : - —— : | 4 ! - |
150K 1M 10M 30M
— QPLmil  —AVLml —PK — AV FrequencyHz]
+« QP Detector + AV Detector
1 0.2085 9.96 33.81 4377 63.26 19.49 1713 27.09 53.26 2617 PASS
2 0.618 10.14 3246 42.60 56.00 13.40 17.84 27.98 46.00 18.02 PASS
3 1.284 1017 2335 3352 56.00 2248 10.69 20.86 46.00 2514 PASS
4 2.697 1017 22.86 33.03 56.00 2297 5.44 15.61 46.00 30.39 PASS
5 45825 10.10 2060 30.70 56.00 2530 340 13.50 46.00 3250 PASS
6 13.5915 10.41 15.80 26.21 60.00 33.79 317 13.58 50.00 3642 PASS

Note:1).QP Value (dBuV)= QP Reading (dBuV)+ Factor (dB)
2). Factor (dB)=insertion loss of LISN (dB) + Cable loss (dB)
3). QPMargin(dB) = QP Limit (dBpV) - QP Value (dBuV)
4). AVMargin(dB) = AV Limit (dBpV) - AV Value (dBpV)
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DC 5.0V From

Power supply: Adapter AC 120V/60Hz

Polarization

120 FCC PART 15 G(L1)

104
100+
a0
B0

0+

FCG PART 15 G-QP Limit

Level[dBuV]

504

60 —rhh_-_-H'""“""**-—--.__h__h______
*‘-_“f'"““‘-——-._______

FCC PART 15 C-AV Limit

.f-'h'.l I|“ '\t|
40 - .‘-‘I ﬁ( f
3 | \ / /\v LM l|.|;, ""”w""l.*r\'ﬁw

a0l ““”"“**“VV**““”“hw i

104+

0 + + 4

150k
—— QP Limit

¢ QP Defector

M 10M 30M

— AV Limit —PK —AY Frequency[Hz]

+ AV Detector

1 0.204 10.09 34 67 4476 63.45 18.69 19.83 29.92 5345 2353 PASS
2 0.6225 10.01 31.89 41.90 56.00 14.10 16.34 26.35 46.00 19.65 PASS
3 1.365 9.90 23.05 32.95 56.00 23.05 9.07 18.97 46.00 27.03 PASS
4 2625 10.08 22.87 3295 56.00 23.05 503 15.11 46.00 30.89 PASS
5 54735 10.06 21.51 31.57 60.00 2843 2.64 12.70 50.00 37.30 PASS
6 11.3955 10.27 15.71 2598 60.00 34.02 273 13.00 50.00 37.00 PASS

Note:1).QP Value (dBuV)= QP Reading (dBuV)+ Factor (dB)
2). Factor (dB)=insertion loss of LISN (dB) + Cable loss (dB)
3). QPMargin(dB) = QP Limit (dBpV) - QP Value (dBpV)
4). AVMargin(dB) = AV Limit (dBpV) - AV Value (dBpV)
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DC 5.0V From

Adapter AC 120V/60Hz Polarization

Power supply:

120 FCC PART 15 C(N)

Mo+
100+
930+
B0+

10+

FCC PART 15 C-QP Limit

Leve|[dBuV]

FCC PART 15 C-AV Lirmit

0 -\
3

-m—: *-,nr{aﬁfi\ f"”‘VL-'-‘u'\.f . ™ ;
il W li,/‘w“ o, g

RN,

20

10+

0 ' R T N R : —

150k M

— QP Limit — AV Limit — PK Frequency[Hz]

+ QP Detector

+ AV Detector

10M 30M

1 0.1995 995 34.88 44.83 63.63 18.80 2067 30.62 53.63 23.01 PASS
2 0.609 10.15 33.76 43.91 56.00 12.09 2021 30.36 46.00 15.64 PASS
3 1.2165 10.18 26.77 36.95 56.00 19.05 12.10 2228 46.00 2372 PASS
4 29265 1023 2528 3561 56.00 2049 7.85 18.08 46.00 27.92 PASS
5 6.342 10.31 2234 32.65 60.00 2735 6.96 17.27 50.00 3273 PASS
8 14.766 1042 1917 29.59 60.00 30.41 4.28 14.70 50.00 35.30 PASS

Note:1).QP Value (dBuV)= QP Reading (dBuV)+ Factor (dB)
2). Factor (dB)=insertion loss of LISN (dB) + Cable loss (dB)
3). QPMargin(dB) = QP Limit (dBpV) - QP Value (dBuV)
4). AVMargin(dB) = AV Limit (dBpV) - AV Value (dBpV)
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UNII-2C:

Power supply: DS/ sl Polarization L
PPRYy: Adapter AC 120V/60Hz

1202 FCC PART 15 G(L1)

104
1004
a0+
80+
70+

FCC PART 15 C-QP Limit
60

. M FCC PART 15 C-AV Limit
T = , 8 : f
~ 8

404

e A iy M‘L"ﬁw'“ 4‘ h“rh"fnt. AWy o :
I LR A TR T
W”“

Level[dBu\]

e

A+ W

10+

0 4 : — : | — | |
150K M 10M 30M
—QPLmit  —AVLmMt —PK —AV Frequency[Hz]

¢ QP Defector + AV Detector

1 0.213 10.06 3597 46.03 63.09 17.06 19.10 29.16 53.09 23.93 PASS
2 02715 9.94 35.07 45.01 61.07 16.06 16.24 26.18 51.07 2489 PASS
3 0.6315 10.00 3457 4457 56.00 11.43 14.32 2432 46.00 21.68 PASS
4 1.7565 9.91 2237 32.28 56.00 2372 8.00 17.91 46.00 28.09 PASS
5 3.624 9.95 17.46 2741 56.00 28.59 0.56 10.51 46.00 35.49 PASS
6 14.433 10.30 16.88 2718 60.00 3282 273 13.03 50.00 36.97 PASS

Note:1).QP Value (dBuV)= QP Reading (dBuV)+ Factor (dB)
2). Factor (dB)=insertion loss of LISN (dB) + Cable loss (dB)
3). QPMargin(dB) = QP Limit (dBuV) - QP Value (dBuV)
4). AVMargin(dB) = AV Limit (dBpV) - AV Value (dBpV)
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DC 5.0V From

Power supply: Adapter AC 120V/60Hz

Polarization

120 FCC PART 15 C(N)

1104
1004
90+
80-F

0+

\

FCC PART 15 C-QP Limit

Leve [[dBuV]
L=
s

50 _\
~

FCC PART 15 C-AV Limit

-
=
|

) MY 33
I «.ﬁ“‘u i ™ 1 :
A M\ Wit *%’M U‘Fww {
al e 5 Hy T .
ol W ey

104

0 + + —

- | |

150k M

— QP Limit — AV Limit — PK —_ AV Frequency[Hz]

¢ QP Defector

+ AV Detector

10M 30M

i 0.177 10.05 3458 4463 6463 20.00 18.10 28.15 5463 26.48 PASS
2 0.627 10.13 36.73 45.86 56.00 10.14 15.18 2531 46.00 20.69 PASS
3 1.275 1017 26.55 36.72 56.00 19.28 10.50 2067 46.00 2533 PASS
4 2751 10.18 20.80 30.98 56.00 2502 6.41 16.59 46.00 2941 PASS
5 8.5245 10.41 12.60 23.01 60.00 36.99 1.43 11.84 50.00 38.16 PASS
L] 13.137 1041 15.58 2599 60.00 34.01 254 12.95 50.00 37.05 PASS

Note:1).QP Value (dBuV)= QP Reading (dBuV)+ Factor (dB)
2). Factor (dB)=insertion loss of LISN (dB) + Cable loss (dB)
3). QPMargin(dB) = QP Limit (dBpV) - QP Value (dBpV)
4). AVMargin(dB) = AV Limit (dBpV) - AV Value (dBpV)
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5.8GWIFI:

Power supply: DS/ sl Polarization L
PPRYy: Adapter AC 120V/60Hz

120 FCC PART 15 C(L1)

10+
100-F
90+
80

0+

FCC PART 15 C-QP Limit
60+ I

€0 FCC PART 15 C-AV Limit

L eve [[dBuW]

i ;ﬁﬁé " H

LR ol ‘f\ i 3

\I,_.‘If-\lli ,AM'I .\(‘II\JJJ\',\(HI{._J\r’-'P.InlI'JH M,,“u.»ﬂf 'lﬁ %h thqﬂ‘
A

0+
“—’\NWA"—"“N A ppatianted

0 .LW"W . .

404

=

10+ e i AL
0 ' | 'l 'l 'l | | | | | | } 'l 1 | | | I } 1
150k ™ 10M 30M
— QPLmt  — AVLMI —PK  — AV Frequency[Hz]

¢ (P Detecior + AV Detector

1 0204 10.09 36.40 4649 63.45 16.96 18.94 29.03 5345 2442 PASS
2 0.6225 10.01 35.36 45.37 56.00 10.63 15.72 2673 46.00 2027 PASS
3 1.1355 9.90 24.39 34.29 56.00 211 9.09 18.99 46.00 270 PASS
4 2643 10.08 19.84 2992 56.00 26.08 380 13.88 46.00 3212 PASS
5 5.37 10.05 17.58 2763 60.00 3237 046 10.51 50.00 39.49 PASS
6 17.9385 10.37 14.66 2503 60.00 34.97 -1.44 8.93 50.00 41.07 PASS

Note:1).QP Value (dBuV)= QP Reading (dBuV)+ Factor (dB)
2). Factor (dB)=insertion loss of LISN (dB) + Cable loss (dB)
3). QPMargin(dB) = QP Limit (dBpV) - QP Value (dBpV)
4). AVMargin(dB) = AV Limit (dBpV) - AV Value (dBpV)
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DC 5.0V From
Power supply: Polarization N
PRl Adapter AC 120V/60Hz

120 FCC PART 15 C(N}

110+

100 -

90—+

B0+
< 704
né" BB—\ FCC PART 15 C-QP Limit
2 : FCC PART 15 C-AV Limil
4 M V'. T

o | ’\” ! iy ‘{"‘i

o Aol ”rf M m*«‘

A MM ey M
0+ |
104 e
9150k ! ! E ! ! e 1;\4 £ ! I1L’:M I 3[;M
— F Limit — AV Limit —_ P —_— Ay Frequency]Hz]
* (P Detecior + AV Detector

1 0.249 10.02 3548 4548 61.79 16.31 16.70 2672 51.79 2507 PASS
2 0.6405 10.12 36.12 46.24 56.00 9.76 18.09 2821 46.00 17.79 PASS
3 11715 1017 26.81 36.98 56.00 19.02 10.52 2089 46.00 2531 PASS
4 26745 10.16 2167 31.83 56.00 2417 575 1591 46.00 30.09 PASS
5 54915 10.17 15.10 2527 60.00 3473 3.55 13.72 50.00 36.28 PASS
8 17.484 10.49 12.31 2280 60.00 37.20 -0.66 9.83 50.00 40.17 PASS

Note:1).QP Value (dBuV)= QP Reading (dBuV)+ Factor (dB)
2). Factor (dB)=insertion loss of LISN (dB) + Cable loss (dB)
3). QPMargin(dB) = QP Limit (dBpV) - QP Value (dBpV)
4). AVMargin(dB) = AV Limit (dBuV) - AV Value (dBuV)
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4.2. Radiated Emission

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) o1
15.407(b)(1)

15.407(b)(2) } |

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

Note1: The following formula is used to convert the equipment isotropic radiated power (eirp) to
field strength:

. 10000030\/3013 WVirawhere P is the eirp (Watts)

(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)

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

3m ———————>

el

0.8m

EUT Turn Table ' T
1m

Ground Plane

Receiver |

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

Ant. feed
point
3im R o]

A

i .
| 1 |1-am

| EUT Turn Table
e

IO.B m

Ground Plane

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

Ant.feed |

point {
3m ——»
EUT /—J
A 1-4m
Turn Table

Ground Plane
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|
1N

-
= ..
:

Metal Full Soldered Ground Plane

Test Procedure

1.

2 S

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

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

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

Repeat above procedures until all frequency measurements have been completed.

Radiated emission test frequency band from 9KHz to 40GHz.
The distance between test antenna and EUT as following table states:

Test Frequency range Test Antenna Type Test Distance
9KHz-30MHz Active Loop Antenna 3
30MHz-1GHz Bilog Antenna 3
1GHz-18GHz Horn Antenna 3
18GHz-25GHz Horn Anternna 1
Setting test receiver/spectrum as following table states:
Test Frequency range Test Receiver/Spectrum Setting Detector
9KHz-150KHZz RBW=200Hz/VBW=3KHz,Sweep time=Auto QP
150KHz-30MHz RBW=9KHz/VBW=100KHz,Sweep time=Auto QP
30MHz-1GHz RBW=120KHz/VBW=1000KHz,Sweep time=Auto QP
Peak Value: RBW=1MHz/VBW=3MHz,
Sweep time=Auto
1QEFIPGHz Average Value: RBW=1MHZVBW=10Hz, Peak
Sweep time=Auto

TEST RESULTS

Remark:

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

2. All modes of 802.11a/n have been tested for below 1GHz test, only the worst case 802.11a low channel
was recorded.

3. All modes of 802.11a/n have been tested for above 1GHz test, only the worst case 802.11a was recorded.

4. Radiated emission test from 9 KHz to 40GHz harmonic of fundamental was verified, and no emission found
except system noise floor in 9 KHz to 30MHz and not recorded in this report.

5. Conducted emission test from 30MHz to 40GHz harmonic of fundamental was verified, and emission

margin is greater than 20dB in 27GHz to 40GHz and not recorded in this report.
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5.2GWIFI:
For 30MHz-1GHz
Horizontal
140 . FCC PART I5E
130
120
110
100
o
£ w
g
g FCC PART 15 E-QPILimit
50 : |
40 ! I
. : : ; ; M
?g BTV o i ""‘””'.":""“* 'ﬁ--vwv»mm.luwwWMW‘ ‘ o H
o ' T ow ' ' ' ' T
Frequency[Hz]
— QF Limit —— Honzontal PK
& QP Detecior
1 525525 2770 16.35 -11.35 40.00 23.65 100 43 Horizontal
2 102.871 27.81 14.81 -13.00 43.50 28.69 100 159 Horizontal
3 272.136 28.82 17.25 -11.57 46.00 28.75 100 5 Horizontal
4 394 .598 28.25 18.16 -10.09 46.00 27.84 100 341 Horizontal
5 765.26 29.52 24.78 -4.74 46.00 21.22 100 0 Horizontal
6 977.205 28.96 27.09 -1.87 54.00 26.91 100 1 Horizontal

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)
2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)
3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)
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Vertical
i FCCPART 15E
130
120
110
100
- a0
£ w
g :
E 80 FCC PART 15 EQP/Limit
50
0 1 ' :
L | W
?g el j”‘""“*‘mww.w;w’\.’\mww—i%-“ —at " .
gDM l l - * ‘ * IOéW‘ ‘ ‘ - * y ’ * * IJG
Frequency[Hz]
— QP Limit — Ventical PK
+ QP Detector
1 546138 28.14 16.62 -11.52 40.00 23.38 100 3 Vertical
2 118.27 32.63 18.85 -13.78 43.50 24.65 100 202 Vertical
3 284.746 27.97 16.62 -11.35 46.00 29.38 100 114 Vertical
4 410603 28.96 18.85 -10.11 46.00 2715 100 3 Vertical
5 649.102 28.88 23.45 -543 46.00 2255 100 229 Vertical
6 975.871 29.01 27.13 -1.88 54.00 26.87 100 282 Vertical

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)
2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)
3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)
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UNII-2A:
For 30MHz-1GHz
Horizontal
. ) FCG PART 15
130 ‘
120
110
100
- 90
£ w
g 7
% 60 "FCCPART15 E-QPiLimit|
L i
i - 1 —
30 +
20 { ; . l_M
10 Jontturendst ““"'Q"‘*""“"’-“""-.a.;im“mwﬂhww&“«wWM L i
gOM ‘ ‘ ‘ I I IO{‘JM I . I ' I iIG
FrequencylHz]
— QP Limit —_ orital
4 QP Detecior
1 48.1875 22T 16.01 -11.26 40.00 23.99 100 185 Horizontal
2 105.781 2753 14.44 -13.09 43.50 29.06 100 289 Horizontal
3 199.75 28.32 15.50 -12.82 43.50 28.00 100 149 Horizontal
4 265.588 29.85 18.08 -11.77 46.00 27.92 100 T Horizontal
5 496.448 29.74 20.58 -9.16 46.00 2542 100 255 Horizontal
6 904.455 30.01 27.41 -2.60 46.00 18.59 100 18 Horizontal

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)

2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)

3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)
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Vertical
Tif _FCGPARTISE
130
120
110
100
. m
£ w0
g n ' .
E i FCCPART 15 E-QPLimit|
50 i L |
40 ! [
30 v |
20 fosad ! } W
10 bttt ,‘uvu-.d-.-»-.«m«g._%%,lmw'w."‘(’. . X ' ) [
gOM ’ * " " ’ - IOJCN I l l ' - ' : I‘G
Frequency[Hz]
— QP Limit — Vertical PK
+ QP Delector
1 49.4 28.78 17.60 -11.18 40.00 22.40 100 309 Vertical
2 119.846 32.03 18.18 -13.85 43.50 25.32 100 212 Vertical
3 199.871 27.88 15.07 -12.81 43.50 28.43 100 358 Vertical
4 303.661 28.37 17.49 -10.88 46.00 28.51 100 159 Vertical
5 452.192 29.27 19.51 -9.76 46.00 26.49 100 335 Vertical
6 900.453 28.70 26.14 -2.56 46.00 19.86 100 237 Vertical

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)
2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)
3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)
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UNII-2C:
For 30MHz-1GHz
Horizontal
140 . ) FCCPART IS E
130 |
120
110
100
W
£ w0
i 7o
% 60 FCC PART 15 E-QP Limit
50 -
40 I
30 i
?g TP, o _.N,\'..:J..-._-ﬂl‘-._“Mﬂu.mwwumﬂ " . | . e i + !
[;OM ’ * ’ ’ " * IOZI\N ’ I;}
Frequency[Hz]
= QP Limit —— Honzontal PK
+ QP Detector
1 46.975 28.56 17.24 -11.32 40.00 2276 100 142 Horizontal
2 100.203 26.84 13.90 -12.94 43.50 29.60 100 247 Horizontal
3 222.302 28.62 16.15 -12.47 46.00 29.85 100 7 Horizontal
4 342.097 28.21 17.46 -10.75 46.00 28.54 100 160 Horizontal
5 514.757 29.18 20.16 -9.02 46.00 25.84 100 46 Horizontal
6 830.977 29.22 24 .96 -4.26 46.00 21.04 100 212 Horizontal

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)

2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)

3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)
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Vertical
140 FCCPART 15 E
130
120
110
100
s a0
£ w
g n .
§ 60 FCC PART15 E-QP Limit
50 i
40 r :
30 : : :
20 ; : : oisunSimahon
10 Jrtemssapeien o .,,‘. .\v_u._-v_-?,,.“. <~mw4w«—~-"”‘“w - !
gUM b ; E : : ; IO;N IJG
Frequency[Hz]
— QP Limit _ PK
+ QP Detector
1 496425 27.75 16.58 -11.17 40.00 23.42 100 292 Vertical
2 118.391 31.69 17.89 -13.80 43.50 2561 100 240 Vertical
3 147.491 28.46 12.99 -15.47 43.50 30.51 100 115 Vertical
4 303.418 27.88 17.00 -10.88 46.00 29.00 100 124 Vertical
L] 419.94 28.41 18.45 -9.96 46.00 27.55 100 318 Vertical
6 796.057 29.58 24 .84 -4.74 46.00 21.16 100 151 Vertical

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)

2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)
3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)
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5.8GWIFI:
For 30MHz-1GHz
Horizontal
i ) ) o FCG PART 15 E
130 |
120
110
100
o w
E w
g
g a0 FCCPART15 E-QP Limit
“ s : ; =
40 =
30
i ’ e ; ¥ R S ——
10 Jutrtsemrm i T -‘I'“"”"“‘M-LW.WW”"*'MW' o !
gUM 100M 1G

Frequency[Hz]

—— QP Limit — Honzontal PK

+ QP Detector

1 47.46 27.15 15.85 -11.30 40.00 24.15 100 0 Horizontal
2 102.507 27.42 14.43 -12.99 43.50 29.07 100 0 Horizontal
3 151.492 29.34 13.85 -15.49 43.50 29.65 100 263 Horizontal
4 273.955 30.31 18.77 -11.54 46.00 2723 100 70 Horizontal
5 422.85 28.30 18.37 -9.93 46.00 27.63 100 1 Horizontal
6 774.96 28.84 2419 -4.65 46.00 21.81 100 1 Horizontal

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)
2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)
3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)
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Vertical
s FCG PART 15E
130
120
110
100
o w
£ w
g n
% 60 FOC PART15 EQP LML
50
40 I
a0 ﬁ
L e ‘4.»f,-.~.“91\,--~_-, § ’AJQ;’ 9 4
10 P 2O : “"'W-m,.,mwu'iﬂ"'f'"“" M
gom ' - — |o:m ’ IJG
Frequency[Hz]
— QP Limit — Vertical PK
+ QP Delector
1 529162 28.63 1725 -11.38 40.00 2275 100 133 Vertical
2 119.967 31.27 17.41 -13.86 43.50 26.09 100 97 Vertical
3 199.992 28.00 15.20 -12.80 43.50 28.30 100 360 Vertical
4 299.66 28.01 112 -10.89 46.00 28.88 100 283 Vertical
5 594 055 30.41 2423 -6.18 46.00 2177 100 106 Vertical
6 975.022 28.99 27.10 -1.89 54.00 26.90 100 54 Vertical

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)

2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)
3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)




Report No.: CTA25062001511 Page 32 of 45

For 1GHz to 40GHz

Note: All 802.11a/802.11n modes have been tested for above 1GHz test, only the worst case 802.11n was
recorded.

5150-5250MHz:

U-NIl 1 & 802.11N20 Mode (above 1GHz

36.00 10360.00 | 53.87 PK H 68.30 | 14.43 | 5020 | 38.83 | 10.12 | 45.28 3.67
(5180MHz) - - AV H - - - - - - -
44.00 10440.00 | 53.77 PK H 68.30 | 14.53 | 50.09 | 38.85 | 10.13 | 45.3 3.68
(5220MHz) - - AV H - - - - - - -
48.00 10480.00 | 53.85 PK H 68.30 | 14.45 | 50.11 | 38.89 | 10.19 | 45.34 3.74
(5240MHz) - - AV H - - - - - - -
36.00 10360.00 | 52.86 PK Vv 68.30 | 1544 | 4919 | 38.83 | 10.12 | 45.28 3.67
(5180MHz) - - - Vv - - - - o - -
44.00 10440.00 | 53.80 PK Vv 68.30 | 14.50 | 50.12 | 38.85 | 10.13 | 45.3 3.68
(5220MHz) - A - Vv - - - - - - -
48.00 10480.00 | 51.89 PK Vv 68.30 | 16.41 | 48.15 | 38.89 | 10.19 | 45.34 3.74
(5240MHz) - - AV Vv a - - - - - -

5260-5320MHz:

U-NII-2A & 802.11N20 Mode (above 1GHz

52.00 10520 49.77 PK H 68.30 | 18.53 | 46.01 | 3891 | 102 | 4535 3.76
(5260MHz) - - AV H - - - ~ _ - -
60.00 10600 52.91 PK H 68.30 | 15.39 | 49.16 | 3892 | 1021 | 45.38 3.75
(5300MHz) - - AV H - - - ~ _ - -
64.00 10640 51.96 PK H 68.30 | 16.34 | 48.20 | 3894 | 1023 | 45.41 3.76
(5320MHz) - - AV H - p - _ ~ - G
52.00 10520 49.72 PK Y 68.30 | 18.58 | 4596 | 3891 | 102 | 4535 3.76
(5260MHz) < - AV Vv - - - ~ _ - -
60.00 10600 52.00 PK Y 68.30 | 16.30 | 48.25 | 3892 | 1021 | 45.38 3.75
(5300MHz) - - AV Vv - - ~ _ - - _
64.00 10640 51.90 PK Vv 68.30 | 16.40 | 48.14 | 38.94 | 1023 | 45.41 3.76
(5320MHz) - - AV Vv - - - _ - - -
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5500-5700MHz:
U-NII-2C & 802.11N20 Mode (above 1GHz)
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100.00 11000 50.67 PK H 68.30 17.63 | 46.24 39.12 10.85 45.54 4.43
5500MHz -- - H - - % - - - -

120.00 11160 52.38 PK H 68.30 15.92 | 47.92 39.07 10.87 45.48 4.46
5580MHz - AV H - - - - - - P

140.00 11400 52.44 PK H 68.30 15.86 | 47.96 39.05 10.9 45.47 4.48
5700MHz - - AV H - - - - - - -

100.00 11000 49.51 PK Vv 68.30 | 18.79 | 45.08 | 39.12 | 10.85 | 4554 4.43
5500MHz - - Vv - - - - - - -

120.00 11160 50.64 PK Vv 68.30 | 17.66 | 46.18 | 39.07 | 10.87 | 4548 4.46
5580MHz - AV Vv - - - - - - -

140.00 11400 52.54 PK Vv 68.30 | 15.76 | 48.06 | 39.05 | 10.9 | 4547 4.48
5700MHz - - PK Vv * - - - - - -

5725-5850MHz:

149.00 | 11490.00 | 53.65 PK H 68.30 | 14.65 | 49.17 | 39.02 | 10.91 | 4545 4.48
(5745MHz) - 2 AV H - - - - - -

157.00 | 11570.00 | 52.47 PK H 68.30 | 15.83 | 48.02 | 38.93 | 10.95 | 4543 4.45
(5785MHz) - - AV H & - - - - - A’

165.00 | 11650.00 | 52.75 PK H 68.30 | 1555 | 48.17 | 38.83 | 11.16 | 45.41 4.58
(5825MHz) - - AV H - - - - < - -
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149.00 11490.00 52.48 PK \% 68.30 15.82 | 48.00 39.02 10.91 45.45 4.48
(5745MHz) - - AV v - - B - - -
157.00 11570.00 53.51 PK \% 68.30 14.79 | 49.06 38.93 10.95 4543 4.45
(5785MHz) - - AV v - - - - - - -
165.00 11650.00 52.76 PK \% 68.30 15654 | 48.18 38.83 11.16 45.41 4.58
(5825MHz) - - AV v - - - - - - -
REMARKS:
1. Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)
2. Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
3. Margin value = Limit value- Emission level.
4. -- Mean the other emission levels were very low against the limit.
5. 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; MCSO at IEEE 802.11n HT20, IEEE 802.11n HT40,

o
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4.3. Duty Cycle

TEST CONFIGURATION

EUT

TEST PROCEDURE

According to KDB789033 D02 General UNII Test Procedures New Rules v01 B Duty Cycle (x), Transmission

Duration (T):

a. A diode detector and an oscilloscope that together have sufficiently short response time to permit

SPECTRUM
ANALYZER

accurate measurements of the on and off times of the transmitted signal

b. The zero-span mode on a spectrum analyzer or EMI receiver, if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on and off times of the
transmitted signal. Set the center frequency of the instrument to the center frequency of the transmission.
Set RBW = EBW if possible; otherwise, set RBW to the largest available value. Set VBW = RBW. Set
detector = peak or average. The zerospan measurement method shall not be used unless both RBW and
VBW are > 50/T, where T is defined in section 11.B.1.a), and the number of sweep points across duration T
exceeds 100. (For example, if VBW and/or RBW are limited to 3 MHz, then the zero-span method of

measuring duty cycle shall not be used if T 16.7 microseconds.)

TEST RESULTS

For reporting purpose only.

Please refer to

Appendix RF Test Data for 5.2GWIFI
Appendix RF Test Data for 5.3GWIFI
Appendix RF Test Data for 5.5GWIFI
Appendix RF Test Data for 5.8GWIFI
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4.4. Maximum Average Output Power

TEST CONFIGURATION

EUT Power PC
Sensor

TEST PROCEDURE

According to KDB789033 D02 General UNII Test Procedures New Rules vO1 Section E3 Measurement using

a Power Meter (PM):

a. Measurements may be performed using a wideband RF power meter with a thermocouple detector or
equivalent if all of the conditions listed below are satisfied
1. The EUT is configured to transmit continuously or to transmit with a constant duty cycle
2. Atall times when the EUT is transmitting, it must be transmitting at its maximum power control level.
3. The integration period of the power meter exceeds the repetition period of the transmitted signal by at

least a factor of five.

b. If the transmitter does not transmit continuously, measure the duty cycle, x, of the transmitter output
signal as described in section 11.B

c. Measure the average power of the transmitter. This measurement is an average over both the on and off
periods of the transmitter.

Adjust the measurement in dBm by adding 10 log(1/x) where x is the duty cycle (e.g., 10 log(1/0.25) if the duty

cycle is 25 percent).

LIMIT

According to §15.407(a): The maximum output power should be not exceed follow:

Frequency Range (MHz) Limit
Fixed:1 Watt (30dBm)
5150-5250 Mobile and portable: 250mW (24dBm)
5250-5350 250mW (24dBm)
5470-5725 250mW (24dBm)
5725-5850 1 Watt (30dBm)

Note: The maximum e.i.r.p at anyelevation angle above 30 degrees as measured from the horizon must not
exceed 125mW(21dBm)

TEST RESULTS

Please refer to

Appendix RF Test Data for 5.2GWIFI
Appendix RF Test Data for 5.3GWIFI
Appendix RF Test Data for 5.5GWIFI
Appendix RF Test Data for 5.8GWIFI

Total Output Average power(dBm)= Output Average power(dBm)+ Duty Factor(dB)
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4.5. Power Spectral Density

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to KDB 789033 D02 General UNII Test Procedures New Rules v01 F: The rules requires
“maximum power spectral density” measurements where the intent is to measure the maximum value of the
time average of the power spectral density measured during a period of continuous transmission

a. Create an average power spectrum for the EUT operating mode being tested by following the instructions
in section II.E.2. for measuring maximum conducted output power using a spectrum analyzer or EMI
receiver: select the appropriate test method (SA-1, SA-2, SA-3, or alternatives to each) and apply it up to,
but not including, the step labeled, “Compute power...”. (This procedure is required even if the maximum
conducted output power measurement was performed using a power meter, method PM.)

b. Use the peak search function on the instrument to find the peak of the spectrum and record its value.

c. Make the following adjustments to the peak value of the spectrum, if applicable:

1. If Method SA-2 or SA-2 Alternative was used, add 10 log(1/x), where x is the duty cycle, to the peak of
the spectrum.

2. ) If Method SA-3 Alternative was used and the linear mode was used in step I1.E.2.g)(viii), add 1 dB to
the final result to compensate for the difference between linear averaging and power averaging.

d. The result is the Maximum PSD over 1 MHz reference bandwidth.

e. For devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.47-5.725 GHz, the above
procedures make use of 1 MHz RBW to satisfy directly the 1 MHz reference bandwidth specified in §
15.407(a)(5). For devices operating in the band 5.725-5.85 GHz, the rules specify a measurement
bandwidth of 500 kHz. Many spectrum analyzers do not have 500 kHz RBW, thus a narrower RBW may
need to be used. The rules permit the use of a RBWs less than 1 MHz, or 500 kHz, “provided that the
measured power is integrated over the full reference bandwidth” to show the total power over the
specified measurement bandwidth (i.e., 1 MHz, or 500 kHz). If measurements are performed using a
reduced resolution bandwidth (< 1 MHz, or < 500 kHz) and integrated over 1 MHz, or 500 KHz bandwidth,
the following adjustments to the procedures apply:

1. Set RBW = 1/T, where T is defined in section 11.B.l.a).

2. Set VBW = 3 RBW.

3. If measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10log(500kHz/RBW) to the
measured result, whereas RBW (< 500 KHz) is the reduced resolution bandwidth of the spectrum
analyzer set during measurement.

4. If measurement bandwidth of Maximum PSD is specified in 1 MHz, add 10log(1MHz/RBW) to the
measured result, whereas RBW (< 1 MHz) is the reduced resolution bandwidth of spectrum analyzer
set during measurement.

5. Care must be taken to ensure that the measurements are performed during a period of continuous
transmission or are corrected upward for duty cycle.

Note: As a practical matter, it is recommended to use reduced RBW of 100 KHz for the sections 5.c) and

5.d) above, since RBW=100 KHz is available on nearly all spectrum analyzers.

f.  Adjust the measurement in dBm by adding 10 log(1/x) where x is the duty cycle (e.g., 10 log(1/0.25) if the
duty cycle is 25 percent).

LIMIT
According to §15.407(a): The maximum output power should be not exceed follow:

Frequency Range (MHz) Limit

Other then Mobile and portable:17dBm/MHz

il st Mobile and portable:11dBm/MHz
5250-5350 11dBm/MHz
5470-5725 11dBm/MHz

5725-5850 30dBm/500kHz
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TEST RESULTS

Please refer to

Appendix RF Test Data for 5.2GWIFI
Appendix RF Test Data for 5.3GWIFI
Appendix RF Test Data for 5.5GWIFI
Appendix RF Test Data for 5.8GWIFI

Total Power Spectral Density (dBm/MHz)= Power Spectral Density (dBm/MHz)+ Duty Factor (dB)
Remark: P.S.D(dBm/500KHz)= P.S.D(dBm/300KHz)+10 log (500 kHz/300KHz).

RBW factor = 10 log (500 KHz / 300 KHz) = 2.22 dB
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4.6. 6dB Bandwidth

TEST CONFIGURATION

EUT

TEST PROCEDURE

According to KDB789033 D02 General UNII Test Procedures New Rules v01 for one of the following
procedures may be used for section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500
KHz for the band 5.715-5.85 GHz. The following procedure shall be used for measuring this bandwidth:

Set RBW = 100K

Detector = Peak.

Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize

@ poo0oTw

LIMIT

For Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500 KHz for the band 5.715-

5.85 GHz
TEST RESULTS

Please refer to

Appendix RF Test Data for 5.2GWIFI
Appendix RF Test Data for 5.3GWIFI
Appendix RF Test Data for 5.5GWIFI
Appendix RF Test Data for 5.8GWIFI

SPECTRUM
ANALYZER

Set the video bandwidth (VBW) = 3 x RBW

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.

Note: The automatic bandwidth measurement capability of a spectrum analyzer or EMI receiver may be
employed if it implements the functionality described above.
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4.7. 26dB Bandwidth

TEST CONFIGURATION

EUT

TEST PROCEDURE

According to KDB789033 D02 General UNII Test Procedures New Rules v0O1 for one of the following

SPECTRUM
ANALYZER

procedures may be used for Emission Bandwidth (EBW) measurement:

Detector = Peak.

Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize

@ pooow

LIMIT
No Limits for 26dBc Bandwith

TEST RESULTS

Please refer to

Appendix RF Test Data for 5.2GWIFI
Appendix RF Test Data for 5.3GWIFI
Appendix RF Test Data for 5.5GWIFI
Appendix RF Test Data for 5.8GWIFI

Set RBW = 1% - 3% of occupied bandwidth.
Set the video bandwidth (VBW) = 3*RBW (VBW > RBW)

Measure the maximum width of the emission that is 26 dB down from the maximum 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%.

Note: The automatic bandwidth measurement capability of a spectrum analyzer or EMI receiver may be
employed if it implements the functionality described above.
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4.8. Frequency Stability
Standard Applicable

According to FCC §15.407(g) “Manufacturers of U-NIl 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.”

According to FCC §2.1055(a) “The frequency stability shall be measured with variation of ambient

temperature as follows:”

(1) From -30° to + 50° centigrade for all equipment except that specified in paragraphs (a) (2) and (3) of
this section.

(2) From -20° to + 50° centigrade for equipment to be licensed for use in the Maritime Services under
part 80 of this chapter, except for Class A, B, and S Emergency Position Indicating Radiobeacons
(EPIRBS), and equipment to be licensed for use above 952 MHz at operational fixed stations in all
services, stations in the Local Television Transmission Service and Point-to-Point Microwave Radio
Service under part 21 of this chapter, equipment licensed for use aboard aircraft in the Aviation
Services under part 87 of this chapter, and equipment authorized for use in the Family Radio Service
under part 95 of this chapter.

(3) From 0° to + 50° centigrade for equipment to be licensed for use in the Radio Broadcast Services
under part 73 of this chapter.

Test Configuration
Temperature Chamber

Spectrum analyzer EUT

]

At

Variable Power Supply
Test Procedure

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 anzlyer via feed through attenators. The
EUT was placed inside the temperature chamber. Set the spectrum analyzer RBW low engouh to obtain
the desired frequency resoluation and measure EUT 20 degree operating frequency as reference
frequency. Turn EUT off and set the chamber temperature to -30 degree. After the temperature stabilized
for approximately 30 minutes recorded the frequency. Repeat step measure wuth 10 degree increased
per stage until the highest temperature of +50 degree reached.

Test Results
PASS

Please refer to

Appendix RF Test Data for 5.2GWIFI
Appendix RF Test Data for 5.3GWIFI
Appendix RF Test Data for 5.5GWIFI
Appendix RF Test Data for 5.8GWIFI



Report No.: CTA25062001511 Page 42 of 45

4.9. 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.

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.

Antenna Information

The maximum gain of antenna were Antenna 1.65 dBi, It meets the requirements of 15.203.

Remark: The antenna gain is provided by the customer , if the data provided by the customer is not accurate,
Shenzhen CTA Testing Technology Co., Ltd. does not assume any responsibility.
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4.10. Emissions at Restricted Band

Standard Applicable

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in §15.209(a) is
not required. 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) (see §15.205(c)).

TEST CONFIGURATION

EUT SPECTRUM
ANALYZER

Test Procedures

According to ANSI C63.10 Field Strength Approach (linear terms):
eirp = pt x gt = (E x d)?/30
Where:
pt = transmitter output power in watts,
gt = numeric gain of the transmitting antenna (unit less),
E = electric field strength in V/m,
d = measurement distance in meters (m).
erp = eirp/1.64 = (E x d)?/(30 x 1.64)
Where all terms are as previously defined.

1). Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

2). Remove the antenna from the EUT and then connect to a low loss RF cable from the antenna port
to an EMI test receiver, then turn on the EUT and make it operate in transmitting mode. Then set it to
Low Channel and High Channel within its operating range, and make sure the instrument is operated
in its linear range.

3). Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span
including 100kHz bandwidth from band edge, for Radiated emissions restricted band RBW=1MHz,
VBW=3MHz for peak detector and RBW=1MHz, VBW=1/T for Peak detector.

4). Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot
the graph with marking the highest point and edge frequency.

5). Repeat above procedures until all measured frequencies were complete.

6). Measure the conducted output power (in dBm) using the detector specified by the appropriate
regulatory agency for guidance regarding measurement procedures for determining quasi-peak, peak,
and average conducted output power, respectively).

7). Add the maximum transmit antenna gain (in dBi) to the measured output power level to determine
the EIRP level (see 12.2.5 for guidance on determining the applicable antenna gain)

8). Add the appropriate maximum ground reflection factor to the EIRP level (6 dB for frequencies < 30
MHz, 4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive and 0 dB for frequencies >
1000 MHz).

9). For devices with multiple antenna-ports, measure the power of each individual chain and sum the
EIRP of all chains in linear terms (e.g., Watts, mW).

10). Compare the resultant electric field strength level to the applicable regulatory limit.

11). Perform radiated spurious emission test duress until all measured frequencies were complete.
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Test Results

Please refer to.

Appendix RF Test Data for 5.2GWIFI
Appendix RF Test Data for 5.3GWIFI
Appendix RF Test Data for 5.5GWIFI
Appendix RF Test Data for 5.8GWIFI

Remark:

1). Test results including cable loss;

2). Measured at difference Packet Type for each mode and recorded worst case for each mode.

3). “--“means that the fundamental frequency not for 15.209 limits requirement.

4). Measured at Hopping and Non-Hopping mode, recorded worst at Non-Hopping mode.

5). The other emission levels were very low against the limit.

6). The average measurement was not performed when the peak measured data under the limit of

average detection.

7). Detector AV is setting spectrum/receiver. RBW=1MHz/\VBW=1/T/Sweep

time=Auto/Detector=Peak.
8). Since the out-of-band characteristics of the EUT transmit antenna will often be unknown, the use of a
conservative antenna gain value is necessary. Thus, when determining the EIRP based on the
measured conducted power, the upper bound on antenna gain for a device with a single RF output shall
be selected as the maximum in-band gain of the antenna across all operating bands, or 2 dBi, whichever
is greater. However, for devices that operate in multiple frequency bands while using the same transmit
antenna, the highest gain of the antenna within the operating band nearest in frequency to the restricted
band emission being measured may be used in lieu of the overall highest gain when the emission is at a
frequency that is within 20 percent of the nearest band edge frequency, but in no case shall a value less
than 2 dBi be used.
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5. Test Setup Photos of the EUT

Please refer to separated files for Test Setup Photos of the EUT.

6. External and Internal Photos of the EUT

Please refer to separated files for External Photos & Internal Photos of the EUT.
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