NTC

Nore

Aeshing Cepter Report No.: NTC2108143FV00
FCC RADIO TEST REPORT

Applicant......................... - HUNAN FN-LINK TECHNOLOGY LIMITED

LT [ T e : Liuyang Economic Development Zone, Liuyang China

Manufacturer.................... : HUNAN FN-LINK TECHNOLOGY LIMITED

Address........ccooeeiininnnnnnn. : Liuyang Economic Development Zone, Liuyang China

e : HUNAN FN-LINK TECHNOLOGY LIMITED

Address.........oceeeeeeiiinin : Liuyang Economic Development Zone, Liuyang China

Product Name...................: WIFI+BT Module

Brand Name:...ran o : FN-LINK

Model No. ........ccoovvenennn. : 8274B-PR

31 941 | 1 ——————— : 2AATL-8274B-PR

Measurement Standard.......: 47 CFR FCC PART 15 Subpart E (section 407)

Receipt Date of Samples.... : August 06, 2021

Date of Tested.................. : August 10, 2021 to August 31, 2021
Date of Report.................. . September 02, 2021

This report shows that above equipment is technically compliant with the require of the standards above. All
test results in this report apply only to the tested sample(s). Without prior WitgHapREdY
Testing Center Co., Ltd, this report shall not be reproduced except in full. :

A

P\Fé’pared by

Alina Guo / Project Engineer lori Fan /A

Dongguan Nore Testing Center Co., Ltd.

Address: Building D, Gaosheng Science and Technology park, Hongtu road,

Nancheng district, Dongguan city, Guangdong province, China

Web: www.ntc-c.com Tel:+86-769-2202 2444 Fax:+86-769-2202 2799 Page 1 of 82




NTC

Nore

Testing Center Report No.: NTC2108143FV00

Table of Contents

1. SUMMANY Of TESE RESUIL......ooiiieii ettt st e e e et e e s nt e e e s teeeeanseeeeanseeeeenseeeeenseeeeannees 4
2. General DescCription Of EUT ...ttt ettt e et e e e et e e e e s bt e e e amte e e e snseeeeanbeeeaanseeaeanseeeeanneeean 5
3. Test Channels and Modes Detail..........ooo ittt e et e e et e e e e emaeeeeaneeeean 8
4. Configuration Of EUT ... ..ot e ettt e e e et e e e e e e e eaab e e eeeeeeasaeeeeeesanssseeeeeaanssaeeeaeaan 8
Lo Y/ [oTo 1 Ter=11Te] o e il =L U N PRSP 8
6. Description Of SUPPOIT DEVICE.........eii ittt ettt et e e e st e e e e bt e e e emee e e e smeeeeeanneeeaaneeeeeanneeas 9
A IS 0 =T V=T o o o= 1T o TSSO 10
8. Applicable Standards and RefErEeNCES...........oi i e 10
9. Deviations and Abnormalities from Standard ConditionS ............ocuiiiiiii i 11
O TR =T 9 @7 ) o 11 o o SRS 11
11. Measurement UNCEIMAINTY .........uiiiiie et e ettt e e e e et e e e e st eeeessanssseeeaessnnnneeeeens 12
12. SAMPIE CAICUIALIONS .ot e e e oo e ettt e e et e e e e eeeeeaeeeeeeeeeeaaaaaananns 13
13, TeSt HEMS @NA RESUILS ....coiiiieei ettt e e ettt e e e e e s et e e e e s anntbee e e e e s nnnnneeeens 19
13.1 Conducted EmISSIONS MEASUIEMIENT ..........iiiiiiii it e et e e e s ena e e anbeeeeeneee 19
13.2 Maximum Conducted Output Power MeasuremMeNt ..ot 25
13.3 6dB Bandwidth MEaSUIEMENT ...t e et e e e s et e e e e e st e e e e e e s e nnnneeeens 28
13.4 26dB Bandwidth & 99% Occupied BandWidth ..............ocoiiiiii e 33
13.5 POWET SPECIIAl DENSITY ....oieiiiiiiiiiee ettt e ettt e e e e ettt e e e e e s sss et e e e e e s anssaeeeaesennnnneeeens 49
JRC TGN = 2= o T Fo 1= SRS 59
LS T A = = Te (U= aTe YA = o1 L1 SRS 67
13.8 Radiated Spurious Emissions and Restricted Bands Measurement.............cccuvvveeiiiiiiiiiiiiiiiicecccccns 70
13.9 ANtENNA REQUITEMENT ...ttt e e ettt e e ettt e e et e e e e aeeeaameeeeeanteeeeanneeeeaneeeeanneeeeannes 81
T4, TS EQUIPMENT LIST...ooeeeeeiiieeieeeeee e e et e e et e e e e e e e e eeeeeaaaaaeeeeeeeaaeaaaaaannnnes 82

Page 2 of 82



NTC

Nore

Testing Center Report No.: NTC2108143FV00

Revision Histo

NTC2108143FV00 Initial Issue 2021-09-02

Page 3 of 82



NTC

Nore
Testing Center

Report No.: NTC2108143FV00

1. Summary of Test Result

§15.207 (a) AC Power Conducted Emission PASS
§15.407(a) Max. Conducted Output Power PASS
isdor | PSmet St | puss
§15.407(e) 6dB Bandwidth PASS
§15.407(a) Power Spectral Density PASS
§15.407(b) §15.205 Radiated Emissions PASS
§15.407(b) Band Edge Emissions PASS
§15.407(9g) Frequency Stability PASS
§15.203 Antenna Requirement PASS
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2. General Description of EUT

Product name:

WIFI+BT Module

Main Model Name: 8274B-PR
Additional Model Name: N/A
Model Difference: N/A

S/N: 2108-4306
Brand Name FN-LINK
Hardware version: V1.0
Software version: V1.0
Rating: DC 3.3V
Classification: Class B
Typical arrangement: Table-top
1/0O Port: N/A

Note:

Adapter: N/A
Cable: N/A
Other: N/A

N/A

Remark:

All the information above are provided by the manufacturer. More detailed feature
of the EUT please refers to the user manual.
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Frequency Range:

5180-5240MHz
5745-5825MHz

Modulation Technology:

DSSS, OFDM

Modulation Type:

CCK, DQPSK, DBPSK for 802.11a
64-QAM,16-QAM, QPSK, BPSK for 802.11n

Number of Channel:

U-NII-1:

4 Channel for 802.11a/n(HT20)

2 Channel for 802.11n(HT40)/ac(VHT40)
1 Channel for 802.11ac(VHT80)

U-NII-3:

5 Channel for 802.11a/n(HT20)

2 Channel for 802.11n(HT40)/ac(VHT40)
1 Channel for 802.11ac(VHT80)

Antenna Type:

Monopole antenna*2

Antenna Gain:

See Antenna Information

Antenna Information

1 TAOGLAS

GW.05.0153 Monopole RP-SMA(M)

2.8

2.4G Band

3.6

5G Band
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36 5180 38 5190 42 5210
40 5200 46 5230 - -
44 5220 - ; ; ]
48 5240 - - - -

149 5745 151 5755 155 5775
153 5765 159 5795 - -
157 5785 - -

161 5805 - -

165 5825 - -
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3. Test Channels and Modes Detail

No. Mode Channel Frtml;lezr;cy Remark
36 5180 IEEE 802.11a/n(HT20)/ac(HT20)
40 5200 IEEE 802.11a/n(HT20) /ac(HT20)
48 5240 IEEE 802.11a/n(HT20) /ac(HT20)
149 5745 IEEE 802.11a/n(HT20) /ac(HT20)
157 5785 IEEE 802.11a/n(HT20) /ac(HT20)
165 5825 IEEE 802.11a/n(HT20) /ac(HT20)
1 ™ 38 5190 IEEE 802.11n(HT40) /ac(VHT40)
46 5230 IEEE 802.11n(HT40) /ac(VHT40)
151 5755 IEEE 802.11n(HT40) /ac(VHT40)
159 5795 IEEE 802.11n(HT40) /ac(VHT40)
42 5210 IEEE 802.11ac(VHT80)
155 5775 IEEE 802.11ac(VHT80)
2. Normal Mode - - -
Note: TX mode means that the EUT was programmed to be in continuously transmitting mode.

4. Configuration of EUT

AC Mains <— PC EUT Adapter ——» AC Mains

AC Mains <«——| Monitor

5. Modification of EUT

No modifications are made to the EUT during all test items.
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6. Description of Support Device

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the
tests.

Provided by
1. PC DELL o o o manufacturer
CN-OFP53
2. Monitor DELL S2240Tb | P-74261-3 - Provided by Lab
AL-0CYU
Provided by
3. Test fixture - - - -
manufacturer
Input: AC 100-240V
FJ-SW12
4. Adapter 6050200 50/60Hz 0.4A
obu Output: DC 5V 2000mA

IEEE 802.11a 4 5 4 4

IEEE 802.11n(HT20 3 4 4 4

QCARCT IEEE 802.11ac(HT20) 3 4 4 4
IEEE 802.11n(HT40) 3 4 4 4

IEEE 802.11ac(VHT40) 3 4 4 4

IEEE 802.11ac(VHT80) 3 4 4 4
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7. Test Facility and Location

Test Site

Dongguan Nore Testing Center Co., Ltd. (Dongguan NTC Co., Ltd.)

Accreditations and

Authorizations

The Laboratory has been assessed and proved to be in compliance with
CNAS/CL01

Listed by CNAS, August 13, 2018

The Certificate Registration Number is L5795.

The Certificate is valid until August 13, 2024

The Laboratory has been assessed and proved to be in compliance with
ISO17025

Listed by A2LA, November 01, 2017

The Certificate Registration Number is 4429.01

The Certificate is valid until December 31, 2021

Listed by FCC, November 06, 2017
Test Firm Registration Number is 907417

Listed by Industry Canada, June 08, 2017
The Certificate Registration Number is 46405-9743A

Test Site Location

Building D, Gaosheng Science and Technology Park, Hongtu Road, Nancheng
District, Dongguan City, Guangdong Province, China

8. Applicable Standards and References

According to the specifications of the manufacturer, the EUT must comply with the requirements of the following

standards:

Test Standards:

47 CFR Part 15, Subpart E, 15.407

ANSI C63.10-2013

References Test Guidance:
KDB 789033 D02 v02r01

Page 10 of 82



NTC

Nore

Testing Center Report No.: NTC2108143FV00

9. Deviations and Abnormalities from Standard Conditions

No additions, deviations and exclusions from the standard.

10. Test Conditions

No. Test Item Test Mode Test Voltage Tested by Remarks
1. AC Power Conducted Emission 2 DC 3.3V Sean See note 1
2. Max. Conducted Output Power 1 DC 3.3V Sean See note 1
3 26dB Spectrum Bandwidth and ] DC 3.3V Sean See note 1

99% Occupied Bandwidth
4, 6dB Bandwidth 1 DC 3.3V Sean See note 1
5. Power Spectral Density 1 DC 3.3V Sean See note 1
6. Radiated Emissions 1,2 DC 3.3V Sean See note 1,3
7. Band Edge Emissions 1 DC 3.3V Sean See note 1
8. Frequency Stability 1 DC 3.3V Sean See note 1
9. Antenna Requirement --- -—- -—- See note 1
Note:

1. The testing climatic conditions for temperature, humidity, and atmospheric pressure are within: 15~35°C, 30~70%, 86~106kPa.
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11. Measurement Uncertainty

1. | Conducted Emission 150KHz ~ 30MHz +2.52 dB -
9KHz ~ 30MHz +2.60 dB -
30MHz ~ 1GHz +4.68 dB -

2. | Radiated Emission Test
1GHz ~ 18GHz +5.14 dB —
18GHz ~ 40GHz +5.14 dB -

3. | RF Conducted Test 10Hz ~ 40GHz +1.06 dB ---

Note:

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

2. The measurement uncertainly levels above are estimated and calculated according to CISPR 16-4-2.

3. The conformity assessment statement in this report is based solely on the test results, measurement uncertainty is excluded.
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12. Sample Calculations

0.1900 30.10 10.60 40.70 79.00 -38.30 QP
Where,
Freq. = Emission frequency in MHz
Reading Level = Uncorrected Analyzer/Receiver reading
Corrector Factor = Insertion loss of LISN + Cable Loss + RF Switching Unit attenuation
Measurement = Reading + Corrector Factor
Limit = Limit stated in standard
Margin = Measurement - Limit
Detector = Reading for Quasi-Peak / Average / Peak

60.0700 45.88 -18.38 27.50 49.00 -21.50 QP
Where,
Freq. = Emission frequency in MHz
Reading Level = Uncorrected Analyzer/Receiver reading
Corrector Factor = Antenna Factor + Cable Loss - Pre-amplifier
Measurement = Reading + Corrector Factor
Limit = Limit stated in standard
Over = Margin, which calculated by Measurement - Limit
Detector = Reading for Quasi-Peak / Average / Peak

Note: For all conducted test items, the spectrum analyzer offset or transducer is derived from RF cable loss and

attenuator factor. The offset or transducer is equal to the RF cable loss plus attenuator factor.
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13. Duty cycle

802.11a 2.075 2.163 95.93% 0.48 0.18
802.11n(HT20) 1.939 2.027 95.66% 0.52 0.19
802.11n(HT40) 0.951 1.040 91.44% 1.05 0.39
VNI 802.11ac(VHT20) | 1944 | 2032 | 9567% 0.51 0.19
802.11ac(VHT40) 0.959 1.047 91.60% 1.04 0.38
802.11ac(VHT80) 0.466 0.553 84.27% 215 0.74
802.11a 2.067 2.155 95.92% 0.48 0.18
802.11n(HT20) 1.931 2.019 95.64% 0.52 0.19
U-NIL3 802.11n(HT40) 0.957 1.043 91.75% 1.04 0.37
802.11ac(VHT20) 1.939 2.027 95.66% 0.52 0.19
802.11ac(VHT40) 0.952 1.048 90.84% 1.05 0.42
802.11ac(VHT80) 0.465 0.554 83.94% 215 0.76
Remark: Duty Cycle= (Ton/ Ton+off)*100%
Duty Cycle factor=10*log(1/ Duty cycle)
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14. Test Iltems and Results

14.1 Conducted Emissions Measurement

LIMITS

According to the requirements of FCC PART 15.207, the limits are as follows:

Frequency (MHz) Quasi-peak Average
0.15t0 0.5 66 to 56 56 to 46
0.5t05 56 46
5to 30 60 50

Note: 1. If the limits for the average detector are met when using the quasi-peak detector, then the limits
for the measurements with the average detector are considered to be met.

The lower limit shall apply at the transition frequencies.

The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.5MHz.

BLOCK DIAGRAM OF TEST SETUP

40cm
l 10cm
< >
—80em ———* EUT AE Test Receiver
80cm T T
40cm 80cm
Power | LISN LILS.N
Source v

T = =

-_ Ground Reference Plane
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TEST PROCEDURES

a. The EUT was placed on a wooden table 0.8m height from the metal ground plan and 0.4m from the
conducting wall of the shielding room and it was kept at 0.8m from any other grounded conducting

surface.

b. All'l/O cables and support devices were positioned as per ANSI C63.10.

c. Connect mains power port of the EUT to a line impedance stabilization network (LISN).

d. Connect all support devices to the other LISN and AAN, if needed.

e. Scan the frequency range from 150KHz to 30MHz at both sides of AC line for maximum conducted

interference checking and record the test data.

TEST RESULTS

PASS

Please refer to the following pages.
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M/N: 8274B-PR Testing Voltage: DC 3.3V

Phase: L1 Detector: QP & AVG

Test Mode: 2 (U-NII-1)

Conducted Emission Measurement
Date: 2021/8/26 Time: 15:45:16

80.0 dBuV

70

FCC PART 15C_QP
60 |

FCC PART 15C_AVG
50

40
30
Y s AT /
i HV’\.LM‘#MJ “\j ,;'W-"‘\ M,_-_-tw_dm,m«- \J W - f-‘ kb peak
\
10 “WAvG
0.0
0.1500 0.500 0.800 [MHz) 5.000 30.000
Na. Mk. Freq. RE:S;TQ C;:;fg: M;a:;‘re- Limit Over
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.1780 29.80 10.60 40.40 64.58 -24 .18 QP
2 0.1780 20.00 10.60 30.60 5458  -23.98 AVG
3 0.3140 32.70 10.60 43.30 59.86 -16.56 QP
4 0.3140 25.20 10.60 35.80 49.86 -14.06 AVG
5 0.3820 32.59 10.61 43.20 5824  -15.04 QP
6 * 0.3820 25.29 10.61 35.90 48.24 -12.34 AVG
7 0.5940 27.16 10.64 37.80 56.00 -18.20 QP
8 0.5940 18.26 10.64 28.90 46.00 -17.10 AVG
9 7.0459 29.58 10.72 40.30 60.00 -19.70 QP
10 7.0459 17.68 10.72 28.40 50.00 -21.60 AVG

11 19.3659 31.24 10.76 42.00 60.00 -18.00 QP

-
[pe)

19.3659 18.74 10.76 29.50 50.00 -20.50 AVG
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M/N: 8274B-PR Testing Voltage: DC 3.3V

Phase: N Detector: QP & AVG

Test Mode: 2 (U-NII-1)

Conducted Emission Measurement
Date: 2021/8/26 Time: 15:52:56

80.0 dBuV

70

FCC PART 15C_QP
60 |

FCC PART 15C_AVG

50

40 ] 4 4 r
30 f\ li ; |
y FRR T
\ A R il r;\ P . W, gﬂl
‘M l[]’ ‘Lﬂ i’ \“\\ﬁ“ ,‘J\j\ ‘1_.‘\ F‘-‘:J‘ l\‘/‘,-v*xwﬂmd.hm H\J"A'I"\h ‘rf | .
) : Moy o peal
20 | U e U’J “"'qu’ﬁ \
¥ I\,
10 ‘\L\I AVG
0.0
0.1500 0.500 0.800 [MHz) 5.000 30.000
Reading Correct Measure- o
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuv dB dBuv dBuv dB Detector Comment
1 0.1833 30.20 10.60 40.80 64.33 -23.53 QP
2 0.1833 16.30 10.60 26.90 54.33 -27.43 AVG
3 0.3060 32.60 10.60 43.20 60.08 -16.88 QP
4 0.3060 23.70 10.60 34.30 50.08 -15.78 AVG
5 0.3780 32.09 10.61 42.70 58.32 -15.62 QP
6 * 0.3780 23.99 10.61 34.60 48.32 -13.72 AVG
7 0.5780 27.56 10.64 38.20 56.00 -17.80 QP
8 0.5780 18.26 10.64 28.90 46.00 -17.10 AVG
9 6.7179 27.48 10.72 38.20 60.00 -21.80 QP
10 6.7179 14.58 10.72 25.30 50.00 -24.70 AVG

11 19.0059 30.24 10.76 41.00 60.00 -19.00 QP

12 19.0059 15.94 10.76 26.70 50.00 -23.30 AVG
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M/N: 8274B-PR

Testing Voltage: DC 3.3V

Phase: L1

Detector: QP & AVG

Test Mode: 2 (U-NII-3)

Date: 2021/8/26

80.0 dBu¥

70

60

50

40

30

20

Conducted Emission Measurement

Time: 15:59:32

FCC PART 15C_QP

FCC PART 15C_AYG

10 Mave
0.0
0.1500 0.500 0.800 (MHz) 5.000 30.000
No. MK. Freq. REZSLTQ C;g{jg: M;aes:‘re- Limit Over
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.1780 29.20 10.60 39.80 64.58 -24.78 QP

2 0.1780 19.70 10.60 30.30 54.58 -24.28 AVG

3 0.3060 32.80 10.60 43.40 60.08 -16.68 QP

4 0.3060 24.90 10.60 35.50 50.08 -14.58 AVG

5 0.3831 3219 10.61 42.80 58.21 -15.41 QP

6 * 0.3831 24.09 10.61 34.70 48.21 -13.51 AVG

7 0.5820 27.36 10.64 36.00 56.00 -18.00 QP

8 0.5820 17.66 10.64 28.30 46.00 -17.70 AVG

9 6.8659 28.68 10.72 39.40 60.00 -20.60 QP
10 6.8659 17.58 10.72 28.30 50.00 -21.70 AVG
11 19.4779 31.04 10.76 41.80 60.00 -18.20 QP
12 19.4779 18.74 10.76 29.50 50.00 -20.50 AVG
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M/N: 8274B-PR

Testing Voltage: DC 3.3V

Phase: N

Detector: QP & AVG

Test Mode: 2 (U-NII-3)

Conducted Emission Measurement

Date: 2021/8/26 Time: 16:05:09
80.0 dBu¥
70
\ FCC PART 15C_QP
1]
|
\ FCC PART 15C_AVG
50
|
4[' f ~ 'I‘
e L jal\ﬁh 3 ‘
45/\ 4 1]' \m,ﬂf 4 ‘,I*\_l_ "\‘NWL\K » A0 ‘_)]ﬁ
1 J‘ U t"ﬁ\‘ "\‘rd l\‘. ‘/J “ﬂl'\-u'"j "-“mv'\""ﬁ“‘"“w\-“ﬂw K B r'ld \ peak
20 | {1 / Yo ' \V,. N y
X \/ v ot ,
10 rl\"*‘lJa.\.fls
0.0
0.1500 0.500 0.800 [MHz]) 5.000 30.000
Reading Carrect Measure- o
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB dBuVv dBuV dB Detector Comment
1 0.1780 29.40 10.60 40.00 64.58 -24 58 QP
2 0.1780 16.50 10.60 27.10 54.58 -27.48 AVG
3 0.3060 32.20 10.60 42.80 60.08 -17.28 QP
4 0.3060 2400 10.60 34.60 50.08 -15.48 AVG
5 0.3780 32.49 10.61 43.10 58.32 -15.22 QP
6 * 0.3780 23.99 10.61 34.60 48 32 -13.72 AVG
7 0.5860 27.36 10.64 38.00 56.00 -18.00 QP
8 0.5860 18.06 10.64 28.70 46.00 -17.30 AVG
9 6.8900 27.08 10.72 37.80 60.00 -22.20 QP
10 6.8900 13.88 10.72 2460 50.00 -25.40 AVG
11 19.2419 28.84 10.76 39.60 60.00 -20.40 QP
12 19.2419 15.24 10.76 26.00 50.00 -24.00 AVG
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14.2 Maximum Conducted Output Power Measurement

LIMITS

Operation Band

EUT category

Limit

X15180~5240MHz

[JOutdoor Access Point

1 Watt (30dBm)
(Max. e.i.r.p £125mW( 21dBm) at any
elevation angle above 30 degrees as
measured from the horizon)

[JFixed point-to-point Access Point

1 Watt (30dBm)

[Jindoor Access Point

1 Watt (30dBm)

XIMobile and Portable client device

250mW (24dBm)

[15260~5320MHz

250mW (24dBm)

[15500~5700MHz

250mW (24dBm)

X15745~5825MHz

1 Watt (30dBm)

BLOCK DIAGRAM OF TEST SETUP

EUT

Attenuator

TEST PROCEDURES

Power meter

The transmitter output (antenna port) was connected to the power meter.

2. Test was performed in accordance with KDB789033 v02r01 for compliance testing of Unlicensed National

Information Infrastructure (U-NII) Device -section (E) Maximum conducted output power.

3. Measurement using a power meter (PM) =b Method PM-G (Measurement using a gated RF average power

meter).

TEST RESULTS

PASS

Please refer to the following table.
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Channel: 5180 6 8.80 24

Channel: 5200 6 8.71 24

Channel: 5240 6 9.52 24
ANT_1 ANT_2 Total

Channel: 5180 MCS0 6.92 579 940 23.39

Channel: 5200 MCSO0 6.58 6.32 9.46 23.39

Channel: 5240 MCSO0 7.45 7.11 10.29 23.39

Channel: 5190

MCSO0

6.59

5.87

9.25

23.39

Channel: 5230

MCSO0

7.15

6.88

10.03

23.39

Channel: 5180 MCSO0 6.81 5.70 9.30 23.39
Channel: 5200 MCSO0 6.57 6.29 9.44 23.39
Channel: 5240 MCSO0 7.42 7.12 10.28 23.39

Channel: 5190

MCSO0

6.46

5.87

9.19

23.39

Channel: 5230

Channel: 5210

MCSO0

MCSO0

7.1

6.86

6.88

6.54

10.01

9.71

23.39

23.39

case (ANT_1) was recorded.

Note: 1. As for IEEE 802.11a mode, both of antennas have considered during pre-test, but only the worst

2. As for IEEE 802.11n/ac mode, EUT working in MIMO mode. Directional Gain for MIMO.

3. Directional Gain = 3.6dBi + 10log(2) = 6.61 dBi > 6 dBi, Therefore the limit drop of 0.61dBm.
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Channel: 5745 6 8.11 30

Channel: 5785 6 8.29 30

Channel: 5825 6 7.20 30
ANT_1 ANT 2 Total

Channel: 5745 MCSO0 6.43 703 975 29.39

Channel: 5785 MCSO0 6.44 6.85 9.66 29.39

Channel: 5825 MCSO0 5.29 6.03 8.69 29.39

Channel: 5755

MCSO0

6.36

6.86

9.63

29.39

Channel: 5795

MCSO0

6.03

6.41

9.24

29.39

Channel: 5745 MCSO0 6.43 6.82 9.64 29.39
Channel: 5785 MCSO0 6.46 6.62 9.55 29.39
Channel: 5825 MCSO0 5.27 5.94 8.63 29.39

Channel: 5755

MCSO0

6.38

6.84

9.63

29.39

Channel: 5795

Channel: 5775

MCSO0

MCSO0

6.1

6.48

6.41

7.03

9.27

9.78

29.39

29.39

case (ANT_1) was recorded.

Note: 4. As for IEEE 802.11a mode, both of antennas have considered during pre-test, but only the worst

5. As for IEEE 802.11n/ac mode, EUT working in MIMO mode. Directional Gain for MIMO.

6. Directional Gain = 3.6dBi + 10log(2) = 6.61 dBi > 6 dBi, Therefore the limit drop of 0.61dBm.
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14.3 6dB Bandwidth Measurement

LIMITS

The minimum 6dB bandwidth shall be at least 500 kHz

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

The antenna port of the EUT was connected to the input of a spectrum analyzer. Analyzer was set as below
according to ANSI C63.10 clause 11.8.1:

a. Setthe RBW = 100KHz.

b. Setthe VBW = 3 x RBW

c. Set the Detector = peak.

d. Setthe Sweep time = auto couple.

e. Setthe Trace mode = max hold.

f.  Allow trace to fully stabilize.

g. 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.

TEST RESULTS

PASS

Please refer to the following tables.
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Channel: 5745 6 16.154 >500KHz
Channel: 5785 6 16.218 >500KHz
Channel: 5825 6 16.154 >500KHz

Channel: 5745 MCSO0 17.115 >500KHz
Channel: 5785 MCSO0 16.923 >500KHz
Channel: 5825 MCSO0 17.115 >500KHz
Channel: 5755 MCSO0 35.897 >500KHz
Channel: 5795 MCSO0 35.897 >500KHz

Channel: 5755

MCSO0

Channel: 5745 MCSO0 17.224 >500KHz
Channel: 5785 MCSO0 16.923 >500KHz
Channel: 5825 MCSO0 17.051 >500KHz

36.154

>500KHz

Channel: 5795

Channel: 5775

MCSO0

MCSO0

35.769

75.641

>500KHz

>500KHz

Note: Both of antennas have considered during pre-test, but only the worst case (ANT_1) was recorded.
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Ref 20 dBEm

ace

"EEW 100 kB
svEw 300 kEx
45 am sWT 30

20 offder 3 8.

o1 -4.99 aBm

80

Center 5.745 GHz

Date: 25.AUG.2021 01:17:40

@

Ref 20 dim At

4 MAL/

“RBH 100 KAz
“VBH 300 kiz
a8 an SHT 20 ma

Span 40 MHz

20 otrfer 3 B

a0

Cencer 5.325 GHa

Date: 25.AUG.2021 01:21:30

s mazs

“REW 100 kHz
SVEW 300 kHz

span <0 wEz

Ref 20 dBm Ave 45 4B SHT 20 ms
20 orcfer 3 48
oy
I SV 1
4 Fazn
50
Center 5.785 Gz @ uMzs Spaz 40 MHz

Date: 25.A05.2021 01:29:51

Ref 20 amm

aze 45 =m

“RER 100 kHz belra
“VER 300 Az
ST 20 ms

20 offler 3

48m

T

s

[E—

Date: 25.AUS.2021

5.708 Gz

01:18:15

4 Mz Span 40 ume

“REW 100 kHz
-vEW 300 kHz

Ree =3 ame ace isan s 30w
= e S
I -
mE |,
4o
P 3 VPP S
7 o —
Contar 5745 o + s pen 40 mx
baser 25.4U5.2021 o1:24:58
&b “haw 100 ke
& “vk 300 xux
= el 3 5
-
om |,
s
E s .. 1.1 -
Cencer 5525 omr + ez span 40 ez
Daver 25.305.2021 0163115

Page 30 of 82



TC

Nore
Testing Center

Report No.: NTC2108143FV00

Bef 20 dBn

“ RSN 100 EAE
“ VBN 300 kz
s an SWT 20 ms

20 oftd=c 3 8

Center 5.745 GHz

Date: 25.AUG.2021 01:33:50

Rer 20 dBm

ace

“REW 100 kHz
SYBK 300 ¥z
35 as ST 30 ma

Span 40 Mz

Deres 2 (711

EN R
o
I= =i . P

B i
R iy, i
-0

Cemcer 5.825 Gux

Date: 25.AUS.2021 01:38:17

®

Rer 20 ama

act

& umzs

*REW 100 kHz
CVBW 300 kHz
a5 as SWT 20 ms

Span 40 Mus

30 otfjer 3 {8

[

-5

Center 5.785 Gz

Date: 25.AUG.2021 01:42:20

& mEz/

Span =0 MMz

Ref 20 dBa Acc 45 @B

“RBH 100 kHz
©VEN 300 kN2
SWT 30 ms

20 offdez 3 4B

Date:

®

Date:

Date:

—sa
Center 5.785 GHr & waz/ sSpan 40 Mz
25.AUG.2021 01136133

TREW 100 kHz Deica 3 [T1

TVEW 300 kHz
SWT 20 ma

35857435

Rer 20 asm Azt 45 am

Z0 orfler 3 B Mazkez 1

50

center 5.755 GAz 8 mAz/ Span 80 MEz

25.K05.2021 01:35:5%

“BBW 100 kHz
<VBW 300 kHs

Ret 20 dbm aze 48 s ST 20 ma
20 orefer 3 43 1
a

L
i T aral
-10

Center 5.755 Gz 5 WA=/ Span 20 Az

25.A06.2021 01:r44:02
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® -BSW 100 kHx  Delta 2 (TI ] @ REW 100 kAR Del:
vau 300 ke s “wme 300w

Bes 20 dEm Ate 48 dn ST 20 ma Rer 20 amm Are 4 an S¥T 20 ms

0 otrder s 4o Hark=r o offlez 3 48 Hazkez 1

E‘ s MAM‘ﬁ 2 —13.] ane I T R pr

_en -1
Cemtez s.785 GHE & uEz/ Span 80 Mz Centez 5.775 GHz 16 MHa/ Span 160 Muz
Date: 25.AUG.2021 01:45:51 Date: 25.AUG.2021 01:50:07
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14.4 26dB Bandwidth & 99% Occupied Bandwidth

LIMITS

No restriction limits.

BLOCK DIAGRAM OF TEST SETUP

EUT

TEST PROCEDURES

Attenuator

Spectrum Analyzer

The antenna port of the EUT was connected to the input of a spectrum analyzer.
Analyzer was set as below according to FCC KDB789033(v02r01):
a. For 26dB bandwidth, Set the RBW = Approximately 1% of the emission bandwidth

b. Set the VBW > RBW

c. Detector = peak.
d. Sweep time = auto couple.
e. Trace mode = max hold.

f. Allow trace to fully stabilize.

g. 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 26 dB relative to the

maximum level measured in the fundamental emission.

N OO OB~ WwN -

. Trace mode = max hold. Allow trace to fully stabilize.

. For 99% occupied bandwidth, Set the RBW = 1% to 5% of the OBW
. Set the VBW = 3 x RBW

. Detector = peak.

. Span = 1.5 times to 5.0 times the OBW

. Sweep time = auto couple.

. Use the 99% power bandwidth function of the spectrum analyzer measure the occupied bandwidth.
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TEST RESULTS

PASS

Please refer to the following table.
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Channel: 5190

MCSO0

Channel: 5180 6 18.718 16.410
Channel: 5200 6 18.590 16.410
Channel: 5240 6 18.718 16.346
Channel: 5180 MCSO0 19.551 17.500
Channel: 5200 MCSO0 19.487 17.500
Channel: 5240 MCSO0 19.487 17.500
Channel: 5190 MCSO0 41.154 36.282
Channel: 5230 MCSO0 40.769 36.154
Channel: 5180 MCSO0 20.000 17.564
Channel: 5200 MCSO0 19.744 17.564
Channel: 5240 MCSO0 19.936 17.500

40.897

36.282

Channel: 5230

Channel: 5210

MCSO0

MCSO0

40.769

82.564

36.154

75.385

Note: Both of antennas have considered during pre-test, but only the worst case (ANT_1) was recorded.
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Channel: 5755

MCSO0

Channel: 5745 6 18.590 16.346
Channel: 5785 6 18.590 16.346
Channel: 5825 6 18.654 16.346
Channel: 5745 MCSO0 19.423 17.564
Channel: 5785 MCSO0 19.487 17.500
Channel: 5825 MCSO0 19.487 17.500
Channel: 5755 MCSO0 40.513 36.154
Channel: 5795 MCSO0 40.513 36.154
Channel: 5745 MCSO0 19.423 17.564
Channel: 5785 MCSO0 19.551 17.500
Channel: 5825 MCSO0 19.551 17.500

40.385

36.154

Channel: 5795

Channel: 5775

MCSO0

MCSO0

40.513

80.769

36.154

74.872

Note: Both of antennas have considered during pre-test, but only the worst case (ANT_1) was recorded.
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Data:

Rer 23 dbam Atz

“REW 300 KAz
svEW 1 MEz

4s @ T 20 28

R

[ ]
T

s
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=
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4 Maz
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p
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b Rl
v
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L
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Span 40 MAz
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® SREW 1 mEE Mazeer 1 / CREW 1 ME:
-vow 3 maz cvER 3 wEr
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ot = orr a
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14.5 Power Spectral Density

LIMITS
Operation Band Limit
[_]Outdoor access point 17 dBm/MHz
[lIndoor access point 17 dBm/MHz
X]5180~5240MHz
[Fixed point-to-point access points 17 dBm/MHz
X]Client devices 11 dBm/MHz
[ 15260~5320MHz - 11 dBm/MHz
[ 15500~5700MHz - 11 dBm/MHz
X]5745~5825MHz - 30 dBm/500kHz

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

The antenna port of the EUT was connected to the input of a spectrum analyzer.

Analyzer was set as below according to FCC KDB789033 (v02r01):

a. Set analyzer center frequency to center frequency

b. Set the RBW to: 1MHz

c. Set the VBW to: 3MHz

d. Detector = RMS

e. Sweep time = auto couple

f. Trace Average = 100 times

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

measurement. Allow trace to fully stabilize.
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TEST RESULTS

PASS

Please refer to the following test plots.
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Channel: 5190

MCSO0

Channel: 5230

MCSO0

Channel: 5190

Channel: 5180 MCSO0
Channel: 5200 MCSO0
Channel: 5240 MCSO0

MCSO

Channel: 5230

Channel: 5210

MCSO0

MCSO0

Channel: 5180 6 6.48 6.66 11
Channel: 5200 6 0.18 6.09 6.27 11
Channel: 5240 6 7.64 7.82 11
ANT 1 ANT 2 - -
Channel: 5180 MCSO0
3.91 2.95 6.66 10.39
0.19
Channel: 5200 MCS0 3.64 3.52 6.79 10.39
Channel: 5240 MCS0 4.86 4.38 7.82 10.39

0.39

1.85

2.01

5.33

10.39

0.19

0.38

0.74

4.05

3.88

7.16

10.39

4.91

1.38

4.43

7.88

4.64

10.39

10.39

2.88

1.38

2.52

0.42

6.10

4.68

10.39

10.39

case (ANT_1) was recorded.
As for IEEE 802.11n/ac mode, EUT working in MIMO mode.
Please refer to section 13 for duty cycle factor
4. Directional Gain = 3.6dBi + 10log(2) =6.61dBi >6 dBi, Therefore the limit drop of 0.61dBm.

Note: 1. As for IEEE 802.11a mode, both of antennas have considered during pre-test, but only the worst
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Channel: 5755

MCSO0

Channel: 5795

MCSO0

Channel: 5755

MCSO0

Channel: 5795

Channel: 5775

MCSO0

MCSO0

0.37

0.42

0.76

0.92

1.71

-2.09

-1.30

1.70

Channel: 5745 6 5.78 2.77 2.95 30
Channel: 5785 6 0.18 5.75 2.74 2.92 30
Channel: 5825 6 4.86 1.85 2.03 30
ANT 1 | ANT 2 | ANT 1 | ANT 2 - -
Channel: 5745 | MCS0 361 | 439 | 060 | 1.38 4.10 29.39
Channel: 5785 | MCSO0 0.19 346 | 378 | 045 | 077 3.71 29.39
Channel: 5825 | MCS0 209 | 318 | 092 | 0417 2.76 29.39

29.39

0.71

1.67

-2.30

-1.34

-1.58

29.39

1.83

2.1

-1.18

-0.90

2.41

Channel: 5745 MCSO0 4.24 4.56 1.23 1.55 4.59 29.39
Channel: 5785 MCSO0 0.19 3.99 4.38 0.98 1.37 4.38 29.39
Channel: 5825 MCSO0 2.64 3.17 -0.37 0.16 3.10 29.39

29.39

0.92

1.83

2.42

1.64

-2.09

-1.18

-0.59

-1.37

215

2.50

29.39

29.39

Note:

5. As for IEEE 802.11a mode, both of antennas have considered during pre-test, but only the worst

© ® N o

case (ANT_1) was recorded.

As for IEEE 802.11n/ac mode, EUT working in MIMO mode.
Please refer to section 13 for duty cycle factor
Directional Gain = 3.6dBi + 10log(2) =6.61dBi >6 dBi, Therefore the limit drop of 0.61dBm.

PSD dBm/500kHz= PSD dBm/MHz+Factor, Factor=10log(500kHz/RBW)=-3.01dB
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14.6 Band Edge

LIMITS

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

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

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.

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 25MHz 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 27dBm/MHz at the band edge.

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

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

b. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its antenna
terminal to measurement instrument via a low loss cable. then set it to any one measured frequency within its
operating range, and make sure the instrument is operated in its linear range.

c. Set RBW to 1MHz and VBW to 3MHz of spectrum analyzer.

d. 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.

e. Repeat above procedures until all measured frequencies were complete.
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TEST RESULTS

PASS

Please refer to the following pages of the worst case ANT_1.
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Note: The worst ANT_1 data has more than 3dB margin below the limit, then the MIMO mode also passed.
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14.7 Frequency Stability

LIMITS

Manufactures of U-NIlI 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 user’s

manual.

BLOCK DIAGRAM OF TEST SETUP

Temperature
chamber

Spectrum Analyzer

TEST PROCEDURES

EUT

Power Source

a. The EUT was placed inside the environmental test chamber and powered byPower source.

b. Turn the EUT on and couple its output to a spectrum analyzer.

c. Turn the EUT off and set the chamber to the highest temperature specified.

d. Allow sufficient time (approximately 30 min) for the temperature of the chamber to stabilize, turn the EUT

on and measure the operating frequency after 2, 5, and 10 minutes.

e. Repeat step 2 and 3 with the temperature chamber set to the lowest temperature.

f. The chamber was allowed to stabilize at +20 degree C for a minimum of 30 minutes. The supply voltage

was then adjusted on the EUT from 85% to 115% and the frequency record.

Note: The EUT set at un-modulation mode during frequency stability test.

TEST RESULTS

PASS

Please refer to the following pages of the worst case ANT_1.
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5180~5240MHz Band
Lowest channel
5180MHz
Power Measured Frequency
Tem?%riture Supplied (MHz) Test Result
(Vdc) 0 Minute 2 Minute 5 Minute 10 Minute
-30 5180.0151 | 5180.0126 | 5180.0126 | 5180.0145 Pass
-10 5180.0113 | 5180.0159 | 5180.0151 | 5180.0146 Pass
0 5180.0136 | 5180.0167 | 5180.0121 | 5180.0158 Pass
20 3.3 5180.0158 | 5180.0123 | 5180.0137 | 5180.0162 Pass
40 5180.0173 | 5180.0131 | 5180.0147 | 5180.0148 Pass
60 5180.0165 | 5180.0152 | 5180.0146 | 5180.0145 Pass
85 5180.0184 | 5180.0168 | 5180.0125 | 5180.0166 Pass
20 2.97 5180.0164 | 5180.0151 | 5180.0143 | 5180.0142 Pass
20 3.63 5180.0182 | 5180.0167 | 5180.0124 | 5180.0161 Pass
Highest channel
5240MHz
Power Measured Frequency
Tem;(a%riture Supplied (MHz) Test Result
(Vdc) 0 Minute 2 Minute 5 Minute 10 Minute
-30 5240.0131 | 5240.0217 | 5240.0171 | 5240.0125 Pass
-10 5240.0159 | 5240.0118 | 5240.0126 | 5240.0131 Pass
0 5240.0137 | 5240.0126 | 5240.0168 | 5240.0118 Pass
20 3.3 5240.0155 | 5240.0117 | 5240.0159 | 5240.0182 Pass
40 5240.0124 | 5240.0125 | 5240.0165 | 5240.0186 Pass
60 5240.0167 | 5240.0131 | 5240.0188 | 5240.0181 Pass
85 5240.0148 | 5240.0131 | 5240.0137 | 5240.0186 Pass
20 2.97 5240.0165 | 5240.0133 | 5240.0185 | 5240.0182 Pass
20 3.63 5240.0144 | 5240.0135 | 5240.0135 | 5240.0183 Pass

Note: EUT temperature working range is -30 to 85.
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5745~5825MHz Band
Lowest channel
5745MHz
Measured Frequenc
Temperare | Sopieg e Test Resul
(Vdc) 0 Minute 2 Minute 5 Minute 10 Minute
-30 5745.0152 | 5745.0122 | 5745.0135 | 5745.0134 Pass
-10 5745.0157 | 5745.0127 | 5745.0138 | 5745.0135 Pass
0 5745.0122 | 5745.0156 | 5745.0166 | 5745.0159 Pass
20 3.3 5745.0125 | 5745.0125 | 5745.0156 | 5745.0143 Pass
40 5745.0153 | 5745.0128 | 5745.0166 | 5745.0151 Pass
60 5745.0138 | 5745.0147 | 5745.0164 | 5745.0157 Pass
85 5745.0178 | 5745.0128 | 5745.0165 | 5745.0157 Pass
20 2.97
20 3.63
Highest channel
5825MHz
Measured Frequenc
Tem?%r)ature Szg\r’)\llieerd (MHz) ) ’ Test Result
(Vdc) 0 Minute 2 Minute 5 Minute 10 Minute

-30 5825.0123 | 5825.0141 | 5825.0164 | 5825.0155 Pass
-10 5825.0125 | 5825.0168 | 5825.0157 | 5825.0111 Pass
0 5825.0136 | 5825.0152 | 5825.0154 | 5825.0122 Pass
20 3.3 5825.0157 | 5825.0135 | 5825.0151 | 5825.0171 Pass
40 5825.0149 | 5825.0159 | 5825.0145 | 5825.0173 Pass
60 5825.0155 | 5825.0146 | 5825.0133 | 5825.0174 Pass
85 5825.0132 | 5825.0151 | 5825.0131 | 5825.0145 Pass
20 2.97 5825.0154 | 5825.0145 | 5825.0131 | 5825.0176 Pass
20 3.63 5825.0133 | 5825.0156 | 5825.0132 | 5825.0144 Pass

Note: EUT temperature working range is -30 to 85.
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14.8 Radiated Spurious Emissions and Restricted Bands Measurement and Band Edge

LIMITS
Field Strengths Limit (15.209
FIRGLEIIE TR Distance Meters ° : )
MHz uV/m
0.009 ~ 0.490 300 2400/F(kHz)
0.490 ~ 1.705 30 24000/F(kHz)
1.705 ~ 30 30 30
30 ~ 88 3 100
88 ~ 216 3 150
216 ~ 960 3 200
Above 960 3 500

Remark: (1) Emission level (dB)uV = 20 log Emission level uV/m

(2) The smaller limit shall apply at the cross point between two frequency bands.

(3) As shown in 15.35(b), for frequencies above 1000MHz, the field strength limits are based on
average detector, however, the peak field strength of any emission shall not exceed the
maximum permitted average limits, specified above by more than 20dB under any condition
of modulation.

(4) The frequency range scanned is from the lowest radio frequency signal generated in the device
which is greater than 9 kHz to the tenth harmonic of the highest fundamental frequency or 40
GHz, whichever is lower.

(5) §15.407 specifies that emissions which fall in the restricted bands, as defined in §15.205

comply with radiated emission limits specified in §15.209.

Page 70 of 82



NTC

Nore
Testing Center Report No.: NTC2108143FV00

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

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

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.

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 25MHz 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 27dBm/MHz at the band edge.

BLOCK DIAGRAM OF TEST SETUP

For Radiated Emission below 30MHz

EUT

Ground Reference Plane Turntable

Test Receiver
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For Radiated Emission 30-1000MHz

Antenna Tower

3m

v

EUT

Ground Reference Plane Turntable

_|Amplifier |—|Spectrum Analyzer

For Radiated Emission Above 1000MHz.
Antenna Tower

3m

EUT ‘

-
|

Turntable

4|Amplif|‘er |_|Spectrum Analyzer | Ground Reference Plane
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TEST PROCEDURES

a. Below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi- anechoic chamber room.

b. For the radiated emission test above 1GHz:

The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter full anechoic
chamber room. The table was rotated 360 degrees to determine the position of the highest radiation. Place
the measurement antenna away from each area of the EUT determined to be a source of emissions at the
specified measurement distance, while keeping the measurement antenna aimed at the source of emissions
at each frequency of significant emissions, with polarization oriented for maximum response. The
measurement antenna may have to be higher or lower than the EUT, depending on the radiation pattern of
the emission and staying aimed at the emission source for receiving the maximum signal. The final
measurement antenna elevation shall be that which maximizes the emissions. The measurement antenna
elevation for maximum emissions shall be restricted to a range of heights of from 1 m to 4 m above the
ground or reference ground plane.

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

d. The height of antenna is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to find
the maximum reading. The test-receiver system was set to peak detect function and specified bandwidth
with maximum hold mode.

f. A Quasi-peak measurement was then made for that frequency point for below 1GHz test. PK and AV for

above 1GHz emission test.

During the radiated emission test, the spectrum analyzer was set with the following configurations:

Freq“&”ﬁ;’)Ba"d Detector Resolution Bandwidth Video Bandwidth
30 to 1000 QP 120 kHz 300 kHz
Peak 1 MHz 3 MHz
Above 1000 Average 1 MHz 10 Hz
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TEST RESULTS

PASS

Please refer to the following pages of the worst case.
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M/N: 8274B-PR

Testing Voltage: DC 3.3V

Polarization: Horizontal

Detector: QP

Test Mode: 1 (N-UlI-1 IEEE 802.11n(HT20) Low channel)

Distance: 3m

Date

1 2021/8/25

80.0 dBu¥/m

Radiated Emission Measurement

Time: 10:43:24

70

60

50

-uJ—I 2

FCC_Part 15C_3m

Margin -6 dB

A prw——

5 B

20

10

0.0

30.0000 127.000 224 000 321.000 418.000 515.000 612.000 709.000 806000 1000.000 MHz
No. Mk. Freq. Reading Correct Measure- |imit  Over
Level Factor ment
MHz dBuv dB/m dBuV/m dBuV/m dB Detector Comment

1 199.7500 40.37 -7.72 32.65 4350 -10.85 QP
2 * 2395200 4550 -6.65 38.85 46.00 -7.15 QP
3 720.6400 3149 2.56 34.05 46.00 -11.95 QP
4 768.1700 32.29 3.38 3567 46.00 -10.33 QP
5 800.1800 31.14 3.96 3510 46.00 -10.90 QP
6 833.1599 30.75 452 3527 46.00 -10.73 QP

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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M/N: 8274B-PR

Testing Voltage: DC 3.3V

Polarization: Vertical

Detector: QP

Test Mode: 1 (N-Ull-1 IEEE 802.11n(HT20) Low channel)

Distance: 3m

Radiated Emission Measurement

30

P N

Date: 2021/8/25 Time: 10:50:59
80.0 dBuV/m
70
60
FCC_Part 15C_3m
50 Margin -6 dB

ANVRY %5

5 §
9

10
0.0
30.0000 127.000 224000 321.000 418.000 515.000 612.000 709.000 806.000 1000.000 MHz
No. Mk.  Freq. Reading Correct Measure- [imit  Over
Level Factor ment
MHz dBuvY dB/m dBuV/m dBuV/m dB Detector Comment
1 166.7700 4359 -1045 33.14 4350 -10.36 QP
2 198.7800 41.64 -8.80 32.84 4350 -10.66 QP
3 * 640.1300 39.11 0.63 3974 46.00 -6.26 QP
4 800.1800  28.59 3.96 32.55  46.00 -13.45 QP
5 864.2000 27.06 4.90 3196  46.00 -14.04 QP
6 900.0900 27.01 4.96 3197 46.00 -14.03 QP

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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M/N: 8274B-PR

Testing Voltage: DC 3.3V

Polarization: Horizontal

Detector: QP

Test Mode: 1 (N-UII-3 IEEE 802.11ac(VHT80))

Distance: 3m

Radiated Emission Measurement

Date: 2021/8/25 Time: 11:04:47
80.0 dBu¥/m
70
60
FCC_Part 15C_3m
50 Margin -6 dB

40 2

g 4 5 [

NI s—

30
20
10
0.0
30.0000 127.000 224.000 321.000 418.000 515.000 612.000 709.000  806.000 1000.000 MHz
No. Mk. Freq. Reading Correct Measure- |imit Over
Level Factor ment
MHz dBuv dB/m dBuV/m dBuV/m dB Detector Comment
1 198.7800 40.83 -7.76 33.07 4350 -10.43 QP
2 * 2395200 4450 -6.65 37.85 46.00 -8.15 QP
3 668.2600 35.36 1.61 36.97 46.00 -9.03 QP
4 720.6400 32.83 2.56 35.39 46.00 -10.61 QP
5 768.1700 32.51 3.38 35.89 46.00 -10.11 QP
6 833.1599  31.39 452 35.91 46.00 -10.09 QP

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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M/N: 8274B-PR

Testing Voltage: DC 3.3V

Polarization: Vertical

Detector: QP

Test Mode: 1 (N-UII-3 IEEE 802.11ac(VHT80))

Distance: 3m

Radiated Emission Measurement

Date: 2021/8/25 Time: 10:57:56
80.0 dBu¥/m
70
60
FCC_Part 15C_3m
50 Margin -6 dB
40 _l—‘—[
4 6

1

% 2 3 5
30 WWM

P

10
0.0
30.0000 127.000 224000 321.000 418.000 515000 612000 709.000  B80G.000 1000.000 MHz
No. Mk. Freq. Reading Correct Measure- |imit Over
Level Factor ment
MHz dBuV dB/m dBuV/m dBuV/m dB Detector Comment
1 * 165.8000 4396  -10.50 33.46 4350 -10.04 QP
2 199.75600 41.85 -8.75 3310 4350 -1040 QP
3 601.3300 3343 -0.30 33.13 4600 -12.87 QP
4 664.3800 33.63 1.54 3517  46.00 -10.83 QP
5 800.1800 28.58 3.96 3254 4600 -13.46 QP
6 900.0900 29.30 4.96 3426  46.00 -11.74 QP

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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10360 \Y 49.24 - 14.04 63.28 - 68.20 --- -4.92 -
15540 \Y 49.29 2042 | 21.12 70.41 50.54 | 74.00 | 54.00 | -3.59 | -3.46
10360 H 49.11 - 14.04 63.15 - 68.20 - -5.05 -
15540 H 48.90 20.76 | 21.12 70.02 50.88 | 74.00 | 54.00 | -3.98 | -3.12
10400 Y 48.35 - 14.12 62.47 -—- 68.20 - -5.73 -
15600 Y 49.04 29.39 | 20.82 69.86 50.21 | 74.00 | 54.00 | -414 | -3.79
10400 H 48.36 - 14.12 62.48 -— 68.20 -— -5.72 -—
15600 H 49.04 29.61 20.82 69.86 5043 | 74.00 | 54.00 | -4.14 | -3.57

10480 vV 47.95 -—- 14.29 62.24 - 68.20 -—- -5.96 -
15720 vV 48.56 30.14 20.20 68.76 50.34 | 74.00 | 54.00 -5.24 -3.66
10480 H 48.17 -—- 14.29 62.46 - 68.20 - -5.74 -
15720 H 48.55 30.05 20.20 68.75 50.25 | 74.00 | 54.00 -5.25 -3.75
5150 \% 50.17 38.34 6.80 56.97 4514 | 74.00 | 54.00 | -17.03 | -8.86
5150 H 50.37 38.41 6.80 57.17 45.21 74.00 | 54.00 | -16.83 | -8.79
5350 V 51.24 35.38 7.20 56.97 4514 | 74.00 | 54.00 | -17.03 | -8.86
5350 H 52.16 33.49 7.20 57.17 45.21 74.00 | 54.00 | -16.83 | -8.79
Remark: 1. Data of measurement within this frequency range shown “---" in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits.

2. Others emissions are attenuated 20dB below the limits, so it does not record in report.
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11490 45.29 33.55 | 16.86 62.15 50.41 | 74.00 | 54.00 | -11.85 | -3.59
17235 40.56 - 22.23 62.79 -— 68.20 -— -5.41 -—
11490 45.64 33.46 | 16.81 62.45 50.27 | 74.00 | 54.00 | -11.55 | -3.73
17235 41.35 - 22.23 63.58 - 68.20 - -4.62 ---
11570 44.97 32.86 | 17.01 61.98 49.87 | 74.00 | 54.00 | -12.02 | -4.13
17355 39.86 -—- 22.62 62.48 -—- 68.20 -—- -5.72 -—-
11570 45.45 32.95 | 17.01 62.46 49.96 | 74.00 | 54.00 | -11.54 | -4.04
17355 40.15 - 22.62 62.77 - 68.20 --- -5.43 -

11650 43.95 3293 | 17.16 61.11 50.09 | 74.00 | 54.00 | -12.89 | -3.91
17475 39.75 - 23.01 62.76 - 68.20 - -5.44 -
11650 43.63 3235 | 17.16 60.79 49.51 | 74.00 | 54.00 | -13.21 | -4.49
17475 39.69 - 23.01 62.70 -—- 68.20 - -5.50 -

5460 47.25 39.16 7.60 54.85 46.76 | 74.00 | 54.00 | -19.15 | -7.24
5460 49.35 37.56 7.60 56.95 4516 | 74.00 | 54.00 | -17.05 | -8.84
Remark: 1. Data of measurement within this frequency range shown “---” in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits.

2. Others emissions are attenuated 20dB below the limits, so it does not record in report.
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14.9 Antenna Requirement

STANDARD APPLICABLE

According to of FCC part 15C section 15.203:

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. The structure and application of the EUT were analyzed to determine compliance with

section 15.203 of the rules.

And according to 47 CFR section 15.407(a), if the transmitting antennas of directional gain greater than 6dBi are
used, the transmit power and power spectral density shall be reduced by the amount in dB that the directional

gain of the antenna exceeds 6dBi.

ANTENNA CONNECTED CONSTRUCTION

The EUT is a limited single-modular transmitter with external monopole antenna that no antenna other than
furnished by the responsible party shall be used with the device, and the best case gain of the antenna is 3.6dBi,

therefore, the antenna is consider meet the requirement.
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15. Test Equipment List

Item Equipment Manufacturer Model No. Serial No. Last Cal. -
Interval
1. Test Receiver Rohde & Schwarz ESCI7 100837 Mar. 13, 2021 1 Year
2. Antenna Schwarzbeck VULB9162 9162-010 Mar. 23, 2021 1 Year
3. |Spectrum Analyzer| Rohde & Schwarz FSU26 200409/026 | Mar. 13, 2021 1 Year
4. |Spectrum Analyzer Keysight N9020A MY54200831 | Mar. 13, 2021 1 Year
5. |Spectrum Analyzer| Rohde & Schwarz FSV40 101094 Mar. 13, 2021 1 Year
6. Horn Antenna Schwarzbeck BBHA9170 9170-172 Mar. 23, 2021 2 Year
7. | Power Sensor DARE rRPR3006W | TP1000HTSNO | hiar 13,2021 | 1 Year
8. Horn Antenna COM-Power AH-118 071078 Mar. 23, 2021 1 Year
9. Pre-Ampilifier HP HP 8449B 3008A00964 | Mar. 13, 2021 1 Year
10. Pre-Amplifier HP HP 8447D 1145A00203 | Mar. 13, 2021 1 Year
11. Loop Antenna Schwarzbeck FMZB 1513 1513-272 Mar. 23, 2021 1 Year
12. Test Receiver Rohde & Schwarz ESCI 101152 Mar. 13, 2021 1 Year
13. L.I.S.N Rohde & Schwarz ENV 216 101317 Mar. 13, 2021 1 Year

Compliance
14. | RF Switching Unit | Direction Systems RSU-M2 38311 Mar.13, 2021 1 Year
Inc.
15, [Temporary antenna TESCOM SS402 N/A N/A N/A
connector
16. Test Software EZ EZ_EMC N/A N/A N/A
Note: For photographs of EUT and measurement, please refer to appendix in separate documents.

—End-—
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