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General Information
4.1 General Description of E.U.T.

Product: IP Camera

Model(s): C300-0200

Wi-Fi Specification: 2.4G-802.11b/g/n HT20/n HT40
5G-802.11a/n HT20/n HT40

Hardware Version: V2.1.1

Software Version: 1.2.3.6

4.2 Details of E.U.T.
Operation Frequency: U-Nil-1

802.11a/n(HT20), 5180-5240MHz 4CH

802.11n(HT40), 5190-5230MHz 2CH

U-NII-3

802.11a/n(HT20), 5745-5825MHz 5CH

802.11n(HT40), 5755-5795MHz 2CH

Max. RF output power: U-NII-1: 19.83dBm EIRP
U-NII-3: 19.35dBm EIRP
802.11a: OFDM(BPSK, QPSK, 16QAM, 64QAM)

Type of Modulation: 802.11n: OFDM(BPSK, QPSK, 16QAM, 64QAM)

Antenna installation: External antenna
Antenna Gain: 3.0dBi

Ratings: DC 12V from adapter
Adapter: Manufacturer

XING YUAN ELECTRONICS CO., LTD
Model No.: XY12J-1201000Q-UW
Input: 100-240VAC, 0.5A Max 50/60Hz
Output: 12V === 1.0A

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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4.3 Channel List
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U-NII-1 (5.15-5.25GHz)

channel Frequency(MHz) channel Frequency(MHz)
36 5180 38 5190
40 5200 46 5230
44 5220 - -
48 5240
U-NII-3 (5.725-5.85GHz)
channel Frequency(MHz) channel Frequency(MHz)
149 5745 151 5755
153 5765 159 5795
157 5785 - -
161 5805
165 5825

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the

middle frequency, and the highest frequency of channel were selected to perform the test, and the

selected channel see below:

For 802.11a/n (HT20):

channel Frequency(MHz) channel Frequency(MHz)
36 5180 40 5200
48 5240 - -

channel Frequency(MHz) channel Frequency(MHz)
149 5745 157 5785
165 5825 - -

For 802.11n (HT40)

channel Frequency(MHz) channel Frequency(MHz)
38 5190 46 5230

channel Frequency(MHz) channel Frequency(MHz)
151 5755 159 5795

Waltek Testing Group Co., Ltd.
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5 Test Mode Description

During testing, Channel and Power Controlling Software provided by the customer was used to control the
operating channel as well as the output power level. The RF output power selection is for the setting of RF
output power expected by the customer and is going to be fixed on the firmware of the final end product.

Transmitting duty cycle is no less 98%.

The software is installed in operation system, named “QRCT4.exe” Version 4

Test Items Mode Data Rate TX/RX
6 Mbps TX
Radiated Emissions 802.11a (HT20)
802.11n (HT20/40) MCS0 X
6 Mbps TX
Duty Cycle 802.11a (HT20)
802.11n (HT20/40) MCS0 TX
6 Mbps TX
Band Edge 802.11a (HT20)
802.11n (HT20/40) MCSO0 TX
6 Mbps TX
6dB Bandwidth 802.11a (HT20) P
802.11n (HT20/40) MCSO0 TX
6 Mbps TX
26dB Bandwidth and 99% Occupied Bandwidth 802.11a (HT20)
802.11n (HT20/40) MCS0 TX
6 Mbps TX
Conducted Output Power 802.11a (HT20)
802.11n (HT20/40) MCS0 X
TX
Power Spectral Density 802.11a (HT20) 6 Mbps
802.11n (HT20/40) MCS0 TX
Frequency Stability Un-modulation / T

5.1 Test Facility

The test facility has a test site registered with the following organizations:
ISED CAB identifier: CN0013. Test Firm Registration No.: 7760A.

Waltek Testing Group Co., Ltd. Has been registered and fully described in a report filed with the

Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.

Registration number 7760A, October 15, 2016.

FCC Designation No.: CN1201. Test Firm Registration No.: 523476.

Waltek Testing Group Co., Ltd. EMC Laboratory has been registered and fully described in a report

filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is

maintained in our files. Registration number 523476, September 10, 2019.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/

Reference No.: WTF22D04070742W002 V1 Page 8 of 52
6 Equipment Used during Test
6.1 Equipments List
ltem| Equipment | Manufacturer | Model No. | Serial No. [Last Cal. Date| Valid
Conducted Emissions 1#
. 2021-07-26
1 EMI Test Receiver R&S ESCI 100947 2022-07-22 1Year
2021-07-26
2 LISN R&S ENV216 100115 2022-07-22 lYear
2021-07-26
3 Cable Top TYPE16(3.5M) - 2022-07-22 1Year
4 Test software EZ-EMC RA-03A1-1 - N/A N/A
3m Semi-anechoic Chamber for Radiation Emissions (SAEMC)
2021-04-27
1 | Spectrum Analyzer R&S FSP30 100091 2022-04-26 1Year
. . 2021-07-26
2 Amplifier Agilent 8447D 2944A10178 2022-07-22 1Year
3 | Trrlog Broadband | gy ARzBECK VULB9163 336 2021-08-23 | 1Year
Antenna
. 2021-04-27
4 Coaxial Cable Top TYPE16(13M) - 2022-04-26 1lYear
Broad-band Horn 2021-05-10
5 Antenna SCHWARZBECK BBHA 9120D 667 2022-04-30 lYear
Broad-band Horn 2021-07-30
6 Antenna SCHWARZBECK BBHA 9170 335 2022-07-22 lYear
Broadband 2021-07-26
7 Preamplifier COMPLIANCE PAP-1G18 2004 2022-07-22 lYear
. 2021-04-27
8 Coaxial Cable Top ZT26-NJ-NJ-8M/FA - 2022-04-26 1Year
. . 2021-07-26
9 [Microwave Amplifier | SCHWARZBECK BBV 9721 100472 2022-07-22 1Year
. 2021-04-27
10 Coaxial Cable Top ZT40-2.92J-2.92J-2.0M| 17100919 2022-04-26 1Year
11 Test software EZ-EMC RA-03A1-1 - N/A N/A
3m Semi-anechoic Chamber for Radiation Emissions (TDK)
1 | TestReceiver R&S ESCI 101206 | 20210427 40,
2022-04-26
2 | Trieg Broadband | gcpvarzBECK VULB9160 9160-3325 | 2021-10-30 | 1Year
) 2021-04-30
3 |Active Loop Antenna Com-Power AL-130R 10160007 2022-04-29 1Year
. 2021-04-27
4 Amplifier ANRITSU MHG648A M43381 2022-04-26 1lYear
2021-04-27
5 Cable HUBER+SUHNER CBL2 525178 2022-04-26 1lYear
6 Test software EZ-EMC RA-03A1-1 - N/A N/A
RF Conducting
2021-07-26
1 | Spectrum Analyzer R&S FSP40 100501 2022-07-22 1Year
. 2021-07-26
2 | Spectrum Analyzer Agilent N9020A MY49100060 2022-07-22 1Year

Waltek Testing Group Co., Ltd.
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6.2 Description of Support Units

Equipment Manufacturer Model No. Series No.

/ / / /

6.3 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB

RF Power Density +2.2dB

+5.03 dB (30M~1000MHz)
+ 5.47 dB (1000M~25000MHz)
Conducted Spurious Emissions test + 3.64 dB (AC mains 150KHz~30MHz)

Radiated Spurious Emissions test

6.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that address is
No0.110 Dongguan Zhuang RD. Guangzhou, P.R. China.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn


http://www.waltek.com.cn/

Reference No.: WTF22D04070742W002 V1 Page 10 of 52

7  Test Summary

(Exposure of Humans to RF Fields)

Test Items Test Requirement Result

Conducted Emissions 15.207(a) PASS
15.407(a)

Radiated Emissions 15.205(a) PASS
15.209(a)

Duty Cycle KDB 789033 --

6dB Bandwidth 15.407(a) PASS

Maximum Conducted Output Power 15.407(a) PASS

Power Spectral Density 15.407(a) PASS

Unwanted En;sessltc;ir:jetgaé;iltljs()utmde of the 15.407(a) PASS

Frequency stability 15.407(g) PASS

Antenna Requirement 15.203 PASS

Maximum Permissible Exposure 1.1307(b)(1) PASS

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Conducted Emission

Test Requirement:
Test Method:

Test Result:
Frequency Range:

Limit:

8.1 E.U.T. Operation

Operating Environment:
Temperature:

Humidity:

Atmospheric Pressure:
Test Voltage:

EUT Operation:

Page 11 of 52

47CFR FCC Part15 Subpart C §15.207
ANSI C63.10:2013

PASS

150kHz to 30MHz

Conducted Limit (dBuV)
FreRuEney (4AE) Quasi-peak Average
0.15t00.5 66 to 56* 56 to 46*
0.5t05.0 56 46
5.0to 30 60 50
* decreases with the logarithm of the frequency.

21.4°C
50.7 % RH
101.6kPa

AC 120V, 60Hz
Please refer to section 5.

8.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI C63.10:2013.

Receiver —H PC System

1
:50Q Terminator —

8.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

Waltek Testing Group Co., Ltd.
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8.4 Conducted Emission Test Result

Remark: only the worst data (U-NII-1 11n HT40 mode Low channel mode) were reported

Live line:
Live line:
80.0 dBuY
IR T e —
| NN - e
7 SN S S NN T S O
(1]
a0
40
30
20 _:_:
10 ; ! L
0o RN e
0150 0.5 5 30.0 MHz
Freq. Reading | Factor | Result | Limit |Margin
No- | MHz) | (@Buv) | (dB) | (dBuv) | dBuv |(dB) |Ceector| Remark
1 01539 3311 | 1024 | 4335 | 6578|2243 QP
2 01530 1316 | 1024 | 2340 | 5578 |-3238| AVG
3 01980 2826 | 1021 | 3847 | 6369|2522 QP
) 0.1980| 979 | 1021 | 2000 | 5369|3369 AVG
5 05060 17.37 | 1020 | 2757 | 56.00 |-2843] QP
6 05060 924 | 1020 | 1944 | 46.00 | 2656 AVG
7 06940 999 | 1029 | 2028 | 56.00 |3572] QP
8 06940 115 | 1029 | 1144 | 46.00 | 3456 AVG
9 17300| 1000 | 1030 | 2039 | 56.00 | 3561| QP
10 17300] 079 | 1030 | 1109 | 46.00 | 3491 AVG
T 98540 877 | 1058 | 1935 | 6000 | 4065 QP
12 98540 080 | 1058 | 1138 | 5000|3862 AVG

Waltek Testing Group Co., Ltd.
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Neutral line:

Page 13 of 52

80.0 dBuv

70

60

50

40

30

20

10

Limit:

AVG:

0.0 . ;
0150 0.5 5 20,0 MHz
Vo | oty | oo | e | i | ] s sanan
1 01819 2995 10.24 40.19 64.39 |-24.20, QP
2 0.1819| 11.08 10.24 21.32 54 39 [-33.07| AVG
3 0.2980| 20.84 10.21 31.05 60.30 [-29.25| QP
4 0.2980 3.45 10.21 13.66 50.30 | -36.64| AVG
5 0.5060| 14.88 10.19 2507 56.00 |-30.93| QP
6 0.5060 9.00 10.19 19.19 46.00 [-26.81| AVG
7 14660 13.13 10.30 2343 56.00 |-32.57| QP
8 1.4660 1.65 10.30 11.95 46.00 | -34.05] AVG
9 10.0899| 8.66 10.63 19.29 60.00 |-40.71| QP
10 10.0899 1.57 10.63 12.20 50.00 | -37.80| AVG

Waltek Testing Group Co., Ltd.
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9 Duty Cycle

Test Requirement: FCC part 15 section15.407

Test Method: ANSI C63.10:2013
KDB 789033 D02 General UNII Test Procedures New Rules v02r01
Section B

Test Limit: N/A

Test Result: PASS

Remark: Through Pre-scan, the duty cycle set for channel low, middle and
high are same, and the duty cycle test is performed at channel low
only.

9.1 Summary of Test Results

Type of Modulation Onn;[isme P?T:iSOd g;é?é 8;0% g;‘% F/;\éfgf‘(%es)
linear % Factor(dB)

U-NII-1 802.11a 0.6880 | 0.8940 0.77 76.96 1.14 -2.27
U-NII-1 802.11n(HT20) | 06560 | 0.8580 0.76 76.46 1.17 -2.33
U-NII-1 802.11n(HT40) | 03360 | 0.5390 0.62 62.34 2.05 -4.10

U-NII-3 802.11a 0.6930 | 0.8970 0.77 77.26 1.12 -2.24
U-NII-3 802. 11n(HT20) | 06510 | 0.8610 0.76 75.61 1.21 -2.43
U-NII-3 802. 11n(HT40) | 0.3380 | 0.5390 | 0.63 62.71 2.03 -4.05

Remark:
Duty cycle=On Time/period,;
Duty cycle factor=10*log (1/Duty cycle);

Average factor=20logioDuty cycle

Test result plots shown as follows:

Waltek Testing Group Co., Ltd.
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802.11a U-NII-1 Low channel _ 802.11n(HT20) U-NII-1 Low channel

o S ——————ry
Marker 3 A 894,000 us
PHO: Fast  —+—
IFGain:Low
AMkr3 894.0 us
-0.04 dB|

Ref Offset 2 dB
Ref 22.00 dBm

Ref Offset 2 dB
Ref 22.00 dBm

1 A28 1

T e SR P | e b s Ll £ it

byt Tarrypracy

Span 0 Hz

Sweep 2.000 ms (1001 pts)|

FUNCTION VALUE

Center 5.180000000 GHz
#V/BW 8.0 MHz*

_Eﬂ___
[11ta) — es60ps((A)  60S5¢8l [ | |
]
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£

MKR WODE nr SCL

#V/BW 8.0 MHz*
FUNCTION Y

Center 5.180000000 GHz
Res BW 8 MHz
—
l-— |
I |
7
a . [ |
ol | B
802.11a U-NII-3 Low channel

N
e _______________________________|
sTaTUS
Avg Type: RMS

o S ——————ry

802.11n(HT40) U-NII-1 Low channel
s Marker 3 A 897.000 ps B

o+ Trig:Free Run
#Atten: 30 4B
AMkr3 83

Avg Type: RMS

D{v‘sm Spectrum Amirzsr Swopt SA
Marker 3A 539 000 ps
PHO: Fast
IFGain:Low
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Ref 22.00 dBm Ref 22.00 dBm
.l -
H»"'FH“"‘.WY‘\‘W'WWWW s e L

Span 0 Hz | | |Center 5.745000000 GHz Span 0 Hz
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sy

P

n ACTION VALUE

ICenter 5.190000000 GHz
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2 AN

-_
1
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o S ——————ry o S ——————ry
: 2 HE L ; a HE
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Ref Offset 2 dB
Ref 22.00 dBm

[t W e
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KR MODE TRC SCL FUNCTION ;m Tion n ACTION VALUE - MrR WODE| TRC SCL v FUNCTION | FURCTION WiOTH FUNCTION VALLE -
l III I-mh_iﬁlﬂi__
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Radiated Emissions

Test Requirement:

Test Method:

Page 16 of 52

FCC CFRA47 Part 15 Section 15.209 & 15.407
ANSI C63.10:2013

Test Result: PASS
Measurement Distance: 3m
Limit:
. Field Strength Limit at 3m Measurement
Frequency Fleld Strength Distance
(MHz) Distance
uV/im uVim dBuV/m
(m)
0.009 ~ 0.490 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log@400FkH2)) + 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20l0g4000/F(kH2)) 1 40
1.705~ 30 30 30 100 * 30 20log®? + 40
30 ~ 88 100 3 100 20log 1)
88 ~ 216 150 3 150 20log*59
216 ~ 960 200 3 200 20log 2%
Above 960 500 3 500 20log®%”
10.1 EUT Operation
Operating Environment:
Temperature: 23.5°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation:

The test was performed in transmitting mode, the test data were shown in the report.
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10.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.10: 2013.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

» pectrum AMP ombining
“S stem Analyzer Network

The test setup for emission measurement from 30 MHz to 1 GHz.

>

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°
_)l
0.8m Turn Table

4---

System Analyzer Network
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

*

1

1

|
1.5m,

1

: Turn Table

: Absorbers

1

v A“A

1 1

_I__

Combining

I\ etwWOrkK

10.3 Spectrum Analyzer Setup

Below 30MHz
SwWeep SPeed ......oocvviiiiiiiie e Auto
IF Bandwidth..............ccoooiiiiiieee, 10kHz
Video Bandwidth.....................c. 10kHz
Resolution Bandwidth..............cccevvvvviiiinnnns 10kHz
30MHz ~ 1GHz
SWeep SPeed ......cocveviiiiiiie e Auto
DeteCtor.....oovvee e PK
Resolution Bandwidth..............ccccvvvviiiiinnnns 100kHz
Video Bandwidth....................... 300kHz
Above 1GHz
Sweep Speed ......cccvvveiiieiiie e Auto
DeteCtOr v PK
Resolution Bandwidth..............cccevvvvvvviinnnns 1MHz
Video Bandwidth...................c.c 3MHz
DeteCtOr v Ave.
Resolution Bandwidth..............cccevvvvvvviinnnnes 1MHz
Video Bandwidth...................c.c 10Hz
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104

10.5

10.6

Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane for below 1GHz and 1.5m for

above 1GHz.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission

level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

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

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are performed in X, Y and Z axis positioning (X denotes lying on the
table, Y denotes side stand and Z denotes vertical stand), the worst condition was tested putting the
EUT in X axis, so the worst data were shown as follow.

8. A 2.4GHz high —pass filter is used during radiated emissions above 1GHz measurement.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit
for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit
Summary of Test Results
Test Frequency: 9KHz~30MHz

The measurements were more than 20 dB below the limit and not reported.
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Test Frequency: 30MHz ~ 18GHz
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FCC Part

Frequency I;Z(;zii\:g Detector I’:\lljarlg <R Anenna nggf;?d Corrgcted 15.407/209/205
Angle | Height | Polar Amplitude | | jmit Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

802.11a U-NII-1 Low Channel 5180MHz
223.45 25.35 QP 224 2.0 H -11.62 13.73 46.00 -32.27
223.45 44.07 QP 200 1.5 V -11.62 32.45 46.00 -13.55
4501.86 36.71 PK 121 1.9 H -2.03 34.68 74.00 -39.32
4501.86 45.62 Ave 121 1.9 H -2.03 43.59 54.00 -10.41
5149.87 44.21 PK 322 1.2 H -1.02 43.19 74.00 -30.81
5149.87 37.22 Ave 322 1.2 H -1.02 36.20 54.00 -17.80
10360.00 46.50 PK 334 1.9 H 5.33 51.83 74.00 -22.17
10360.00 38.42 Ave 334 1.9 H 5.33 43.75 54.00 -10.25
802.11a U-NII-1 Middle channel 5200MHz

223.45 24.99 QP 321 1.9 H -11.62 13.37 46.00 -32.63
223.45 45.13 QP 291 1.1 V -11.62 33.51 46.00 -12.49
4528.45 37.40 PK 4 1.4 H -1.94 35.46 74.00 -38.54
4528.45 45.48 Ave 4 1.4 H -1.94 43.54 54.00 -10.46
5119.06 43.30 PK 278 1.3 H -1.06 42.24 74.00 -31.76
5119.06 36.94 Ave 278 1.3 H -1.06 35.88 54.00 -18.12
10400.00 45.85 PK 219 1.6 H 5.21 51.06 74.00 -22.94
10400.00 39.85 Ave 219 1.6 H 5.21 45.06 54.00 -8.94

802.11a U-NII-1 High channel 5240MHz

223.45 24.74 QP 84 1.7 H -11.62 13.12 46.00 -32.88
223.45 45.63 QP 243 1.8 \ -11.62 34.01 46.00 -11.99
4531.75 37.11 PK 192 1.5 H -2.24 34.87 74.00 -39.13
4531.75 45.94 Ave 192 1.5 H -2.24 43.70 54.00 -10.30
5124.73 43.93 PK 270 1.2 H -1.09 42.84 74.00 -31.16
5124.73 36.91 Ave 270 1.2 H -1.09 35.82 54.00 -18.18
10480.00 45.78 PK 296 2.0 H 5.14 50.92 74.00 -23.08
10480.00 37.32 Ave 296 2.0 H 5.14 42.46 54.00 -11.54
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. Turn RX Antenna HEG [P

Frequency EZ‘;%';% Detector table C%ggf;fd Corrected 15:407/209/205
Angle | Height | Polar Amplitude | Limit Margin

(MHz) (dBuV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

802.11n HT20 U-NII-1 Low Channel 5180MHz
223.45 23.50 QP 169 1.5 H -11.62 11.88 46.00 -34.12
223.45 46.20 QP 89 1.2 V -11.62 34.58 46.00 -11.42
4522.42 38.37 PK 32 1.9 H -2.14 36.23 74.00 -37.77
4522.42 43.04 Ave 32 1.9 H -2.14 40.90 54.00 -13.10
5143.93 44.85 PK 97 1.2 H -1.06 43.79 74.00 -30.21
5143.93 39.51 Ave 97 1.2 H -1.06 38.45 54.00 -15.55
10360.00 45.64 PK 178 2.0 H 5.33 50.97 74.00 -23.03
10360.00 38.72 Ave 178 2.0 H 5.33 44.05 54.00 -9.95
802.11n HT20 U-NII-1 Middle channel 5200MHz
223.45 22.60 QP 69 1.2 H -11.62 10.98 46.00 -35.02
223.45 45.98 QP 335 1.4 V -11.62 34.36 46.00 -11.64
4533.50 39.79 PK 5 1.8 H -2.12 37.67 74.00 -36.33
4533.50 43.00 Ave 5 1.8 H -2.12 40.88 54.00 -13.12
5141.14 46.57 PK 275 2.0 H -1.06 45.51 74.00 -28.49
5141.14 40.89 Ave 275 2.0 H -1.06 39.83 54.00 -14.17
10400.00 47.11 PK 182 1.5 H 5.21 52.32 74.00 -21.68
10400.00 38.43 Ave 182 1.5 H 5.21 43.64 54.00 -10.36
802.11n HT20 U-NII-1 High channel 5240MHz

223.45 23.29 QP 358 1.6 H -11.62 11.67 46.00 -34.33
223.45 45.43 QP 151 1.8 \ -11.62 33.81 46.00 -12.19
4524.90 39.14 PK 232 1.8 H -1.96 37.18 74.00 -36.82
4524.90 43.42 Ave 232 1.8 H -1.96 41.46 54.00 -12.54
5113.54 45.58 PK 122 1.5 H -1.06 44.52 74.00 -29.48
5113.54 40.42 Ave 122 1.5 H -1.06 39.36 54.00 -14.64
10480.00 46.11 PK 276 1.8 H 5.14 51.25 74.00 -22.75
10480.00 38.32 Ave 276 1.8 H 5.14 43.46 54.00 -10.54
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. Turn RX Antenna HEG [P

Frequency EZ‘;%';% Detector table C%ggf;fd Corrected 15:407/209/205
Angle | Height | Polar Amplitude | Limit Margin

(MHz) (dBuV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

802.11n(HT40) U-NII-1 low Channel 5190MHz
223.45 40.42 QP 65 1.9 H -11.62 28.80 46.00 -17.20
223.45 45.38 QP 220 14 V -11.62 33.76 46.00 -12.24
4510.88 40.59 PK 334 1.6 H -1.89 38.70 74.00 -35.30
4510.88 36.74 Ave 334 1.6 H -1.89 34.85 54.00 -19.15
5130.84 46.12 PK 276 2.0 H -1.06 45.06 74.00 -28.94
5130.84 39.05 Ave 276 2.0 H -1.06 37.99 54.00 -16.01
10380.00 43.63 PK 276 1.1 H 5.26 48.89 74.00 -25.11
10380.00 36.99 Ave 276 1.1 H 5.26 42.25 54.00 -11.75
5355.57 45.98 PK 211 1.1 H -1.03 44.95 74.00 -29.05
5355.57 37.54 Ave 211 1.1 H -1.03 36.51 54.00 -17.49
802.11n(HT40) U-NII-1 High channel 5230MHz

223.45 41.12 QP 307 1.1 H -11.62 29.50 46.00 -16.50
223.45 45.55 QP 95 1.2 V -11.62 33.93 46.00 -12.07
4507.18 39.75 PK 168 1.7 H -1.94 37.81 74.00 -36.19
4507.18 37.25 Ave 168 1.7 H -1.94 35.31 54.00 -18.69
5116.69 47.46 PK 330 1.7 H -1.06 46.40 74.00 -27.60
5116.69 39.71 Ave 330 1.7 H -1.06 38.65 54.00 -15.35
10460.00 46.71 PK 147 1.3 H 5.28 51.99 74.00 -22.01
10480.00 38.87 Ave 147 1.3 H 5.28 44.15 54.00 -9.85
5364.39 46.78 PK 295 1.5 H -1.05 45.73 74.00 -28.27
5364.39 39.10 Ave 295 1.5 H -1.05 38.05 54.00 -15.95
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. Turn RX Antenna HEG [P

Frequency EZ‘;%';% Detector table C%ggf;fd Corrected 15:407/209/205
Angle | Height | Polar Amplitude | Limit Margin

(MHz) (dBuV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

802.11a U-NII-3 Low Channel 5745MHz
223.45 40.72 QP 48 14 H -11.62 29.10 46.00 -16.90
223.45 37.40 QP 168 1.6 V -11.62 25.78 46.00 -20.22
4520.18 50.36 PK 150 1.6 H -2.03 48.33 74.00 -25.67
4520.18 45.62 Ave 150 1.6 H -2.03 43.59 54.00 -10.41
5149.80 53.98 PK 144 1.1 H -1.02 52.96 74.00 -21.04
5149.80 41.30 Ave 144 1.1 H -1.02 40.28 54.00 -13.72
11000.00 39.67 PK 277 1.7 H 5.33 45.00 68.20 -23.20
11000.00 37.98 Ave 277 1.7 H 5.33 43.31 54.00 -10.69
802.11a U-NII-3 Middle channel 5785MHz

223.45 41.60 QP 310 1.5 H -11.62 29.98 46.00 -16.02
223.45 36.20 QP 74 1.3 V -11.62 24.58 46.00 -21.42
4502.61 51.77 PK 40 1.7 H -1.94 49.83 74.00 -24.17

4502.61 46.55 Ave 40 1.7 H -1.94 44.61 54.00 -9.39
5119.11 55.55 PK 4 1.3 H -1.06 54.49 74.00 -19.51
5119.11 42.03 Ave 4 1.3 H -1.06 40.97 54.00 -13.03
11200.00 38.22 PK 303 1.5 H 5.21 43.43 68.20 -24.77
11200.00 37.61 Ave 303 1.5 H 5.21 42.82 54.00 -11.18

802.11a U-NII-3 High channel 5825MHz

223.45 40.14 QP 287 1.7 H -11.62 28.52 46.00 -17.48
223.45 34.83 QP 295 1.5 \ -11.62 23.21 46.00 -22.79
4509.64 50.76 PK 71 1.3 H -2.24 48.52 74.00 -25.48
4509.64 45.60 Ave 71 1.3 H -2.24 43.36 54.00 -10.64
5128.33 54.78 PK 250 1.7 H -1.09 53.69 74.00 -20.31
5128.33 41.52 Ave 250 1.7 H -1.09 40.43 54.00 -13.57
11400.00 38.81 PK 108 1.8 H 5.14 43.95 68.20 -24.25
11400.00 37.82 Ave 108 1.8 H 5.14 42.96 54.00 -11.04
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Frequency I;Z(;zii\:g Detector I’:\lljarlg <R Anenna nggf;?d Corre_cted 15.407/209/205
Angle | Height | Polar Amplitude | | jmit Margin

(MHz) (dBuV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

802.11n HT20 U-NII-3 Low Channel 5745MHz
223.45 25.90 QP 184 14 H -11.62 14.28 46.00 -31.72
223.45 46.05 QP 7 1.9 V -11.62 34.43 46.00 -11.57
4531.96 34.09 PK 327 1.9 H -2.03 32.06 74.00 -41.94
4531.96 43.61 Ave 327 1.9 H -2.03 41.58 54.00 -12.42
5126.54 46.40 PK 29 1.2 H -1.02 45.38 74.00 -28.62
5126.54 38.75 Ave 29 1.2 H -1.02 37.73 54.00 -16.27
11000.00 46.41 PK 315 1.8 H 5.33 51.74 68.20 -16.46
11000.00 38.51 Ave 315 1.8 H 5.33 43.84 54.00 -10.16
802.11n HT20 U-NII-3 Middle channel 5785MHz
223.45 26.00 QP 294 14 H -11.62 14.38 46.00 -31.62
223.45 47.23 QP 231 1.1 V -11.62 35.61 46.00 -10.39
4526.54 34.92 PK 202 14 H -1.94 32.98 74.00 -41.02
4526.54 42.21 Ave 202 1.4 H -1.94 40.27 54.00 -13.73
5148.77 46.74 PK 10 1.4 H -1.06 45.68 74.00 -28.32
5148.77 40.00 Ave 10 1.4 H -1.06 38.94 54.00 -15.06
11200.00 47.44 PK 102 1.1 H 5.21 52.65 68.20 -15.55
11200.00 37.93 Ave 102 1.1 H 5.21 43.14 54.00 -10.86
802.11n HT20 U-NII-3 High channel 5825MHz

223.45 25.79 QP 282 14 H -11.62 14.17 46.00 -31.83
223.45 46.52 QP 297 14 \ -11.62 34.90 46.00 -11.10
4511.72 35.69 PK 296 1.3 H -2.24 33.45 74.00 -40.55
4511.72 43.50 Ave 296 1.3 H -2.24 41.26 54.00 -12.74
5121.35 47.75 PK 355 1.1 H -1.09 46.66 74.00 -27.34
5121.35 40.48 Ave 355 1.1 H -1.09 39.39 54.00 -14.61
11400.00 47.06 PK 282 1.1 H 5.14 52.20 68.20 -16.00
11400.00 38.67 Ave 282 1.1 H 5.14 43.81 54.00 -10.19
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FCC Part

Frequency I;Z(;zii\:g Detector I’:\lljarlg <R Anenna nggf;?d Corre_cted 15.407/209/205
Angle | Height | Polar Amplitude | | jmit Margin

(MHz) (dBuV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

802.11n(HT40) U-NII-1 low Channel 5190MHz
223.45 47.31 QP 60 1.2 H -11.62 35.69 46.00 -10.31
223.45 41.80 QP 315 1.3 V -11.62 30.18 46.00 -15.82
4510.77 47.09 PK 228 1.9 H -1.89 45.20 74.00 -28.80
4510.77 38.88 Ave 228 1.9 H -1.89 36.99 54.00 -17.01
5124.00 47.91 PK 226 1.8 H -1.06 46.85 74.00 -27.15
5124.00 37.09 Ave 226 1.8 H -1.06 36.03 54.00 -17.97
11020.00 46.87 PK 82 1.7 H 5.26 52.13 68.20 -16.07
11020.00 38.80 Ave 82 1.7 H 5.26 44.06 54.00 -9.94
5354.02 46.38 PK 196 2.0 H -1.03 45.35 74.00 -28.65
5354.02 37.11 Ave 196 2.0 H -1.03 36.08 54.00 -17.92
802.11n(HT40) U-NII-1 High channel 5230MHz

223.45 47.57 QP 214 1.2 H -11.62 35.95 46.00 -10.05
223.45 41.42 QP 303 1.1 V -11.62 29.80 46.00 -16.20
4514.18 47.21 PK 285 1.5 H -1.94 45.27 74.00 -28.73
4514.18 39.04 Ave 285 1.5 H -1.94 37.10 54.00 -16.90
5146.76 48.46 PK 352 1.9 H -1.06 47.40 74.00 -26.60
5146.76 38.15 Ave 352 1.9 H -1.06 37.09 54.00 -16.91
11100.00 45.38 PK 33 1.2 H 5.28 50.66 68.20 -17.54
11100.00 38.52 Ave 33 1.2 H 5.28 43.80 54.00 -10.20
5370.50 46.58 PK 24 1.5 H -1.05 45.53 74.00 -28.47
5370.50 39.27 Ave 24 1.5 H -1.05 38.22 54.00 -15.78

Test Frequency: 18GHz~40GHz

The measurements were more than 20 dB below the limit and not reported.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/

Reference No.: WTF22D04070742W002 V1

11 Band Edge

Page 26 of 52

Test Requirement: FCC CFRA47 Part 15 Section 15.407(b)
Test Method: ANSI C63.10 2013
Test Limit (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 solely in the 5.725-5.850 GHz band:

(i) 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.

(ii) Devices certified before March 2, 2017 with antenna
gain greater than 10 dBi may demonstrate compliance
with the emission limits in 8§ 15.247(d), but
manufacturing, marketing and importing of devices
certified under this alternative must cease by March 2,
2018. Devices certified before March 2, 2018 with
antenna gain of 10 dBi or less may demonstrate
compliance with the emission limits in 8§ 15.247(d), but
manufacturing, marketing and importing of devices
certified under this alternative must cease before
March 2, 2020.

Test Result: PASS

11.1 Test Produce

1. Check the calibration of the measuring instrument using either an internal calibrator or a known

signal from an external generator.

2. 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.

3. Set RBW to 1000 kHz and VBW of spectrum analyzer to 3000 kHz with a convenient frequency

span including 100 kHz bandwidth from band edge.

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.

11.2 Test Result

Test plots shown as follows:
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Agilent Spectrum Analyzer - Swept SA
I F ;
Marker 1 5.149730000000 GHz Avg Type: RMS

‘AvglHold:>100/00

o Trig:FreeRun
M. 4B

: Fast
IF Galn:Low
Ref Offset2 dB.
Ref 22.00 dBm

el

IR SR ST PFE—Tr

Start 5.0000 GHz
#Res BW 1.0 MHz #V/BW 3.0 MHz*

STATUS

802.11n(HT40) U-NII-1 Band edge-left side

Sweep 1.000 ms (1001 pts)

nt Spectrum Analyzer - Swept SA
g AL g
Marker 1 5.386410000000 GHz

Ref Offset 2 dB
Ref 22.00 dBm

el

r
bl

Start 5.1300 GHz
#Res BW 1.0 MHz

Stop 5.2300 GHz

802.11n(HT40) U-NII-1 Band edge-right side

Avg Type: RMS

‘AvglHold:>100/00

o Jier

: Fast
IFGaln:Low

th“'-'w\»

YRR T

Stop 5.5000 GHz
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

STATUS
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_ 802.11a U-NII-3 Band edge-left side

Marker 1 5.63510500000 GHz

Avg Type: RMS

Trig: Frae Run ‘AvglHold:>100/100

0: Fast
(FGainiow _ #Atten: 30 dB

Ref Offset2 dB. Mkr1 5.6
Ref 22.00 dBm

elP

1

i
Mg bt ot B A A A g s st WA i s

‘Start 5.3500 GHz
#Res BW 1.0 MHz

Stop 5.7650 GHz
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

STATUS
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_ 802.11a U-NII-3 Band edge-right side

Marker 1 5.933?UUUUUUU GHz

Avg Type: RMS
0; Fast (3 Avg|Hold:> 1001100
IFGain:Low

Ref Offset 2 dB
Ref 22.00 dBm

el

1
e Y,
“”"’W AR gty R S gl b gy

Start 5.80500 GHz
#Res BW 1.0 MHz

Stop 6.00000 GHz
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

STATUS

_ 802.11n HT20 U-NII-3 Band edge-left side

Marker 1 5.64963000000 GHz

Avg Type: RMS
0! Fast Trig: Frae Run ‘AvglHold:>100/100

IF GainiLow #Atten: 30 4B

Ref Offset2 dB

Ref 22.00 dBm

Trace 1Pa

#*
Wt atontd g g ed it bt s on i o it g i b

‘Start 5.3500 GHz
#Res BW 1.0 MHz

Stop 5.7650 GHz
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

STATUS

802.11n HT20 U-NII-3 Band edge-right side

Avg Type: RMS
‘AvglHold:>100/100

Ref Offset 2 dB.
Ref 22.00 dBm

ce 1P

1

e
PN gt A s g S Vol b o et oo

Start 5.80500 GHz
#Res BW 1.0 MHz

Stop 6.00000 GHz
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

STATUS

_ 802.11n HT40 U-NII-3 Band edge-left side
Agilent Spectrum Analyzer - Swept SA
Maer 1 5.62561000000 GHz

Avg Type: RMS

s Trig:FreeRun AvglHold: 1001100
# 4B

: Fast
IFGaln:Low

Ref Offset 2 dB
Ref 22.00 dBm

el

1

it
e T e s e

Start 5.4700 GHz
#Res BW 1.0 MHz

Stop 5.7850 GHz
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

STATUS

802.11n HT40 U-NII-3 Band edge-right side

) AL p
Marker 1 5.937270000000 GHz
H'Ci\ll‘rl‘;:I

.;wg Type: RMS
Trig: F AvglHold: 1001100

#Art

-
Ref Offset 2 dB

Ref 22.00 dBm
el

1]

H"'J
h\l}l ),

n
Uy
L‘“"l 'J"'J.h

gt oty W o

Start 5.7450 GHz
#Res BW 1.0 MHz

Stop 6.0000 GHz
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

STATUS
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12 6 dB Bandwidth

Test Requirement: FCC CFRA47 Part 15 Section 15.407(e)
. KDB789033 D02 General U-NII Test Procedures New Rules v02r01
Test Method: .
Section C
Test Limit: =500 kHz
Test Result: PASS

12.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;
2. The following procedure shall be used for measuring this bandwidth:
a) Set RBW =100 kHz.
b) Set the video bandwidth (VBW) 2= 3 times RBW.
c) Detector = Peak.
d) Trace mode = max hold.
e) Sweep = auto couple.
f) Allow the trace to 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.

12.2 Test Result:

Operation 6 dB Bandwidth (MHz)
Band
mode Low Middle High
802.11a 16.38 16.26 16.35
U-NII-3 802.11n(HT20) 17.64 17.61 17.58
802.11n(HT40) 35.16 / 35.11

Test plots refer to next page:
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802.11a U-NII-3 Low channel 802.11a U-NII-3 Middle channel
Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

Avg Type: RMS Avg Type: RMS
Marker 1 A 16.380000000 MHz " e b Marker 1 A 16.260000000 MHz : JRua i o
Aty

: Fast (o NO: Fast G0
IFGain:Low IFGain:Low
Ref Offset2 dB AMK Y Ref Offset2 dB

Ref 22.00 dBm - div Ref 22.00 dBm

ol
) bl \

wharhpraning

Center 5.74500 GHz Span 30.00 MHz || Center 5. 00 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 3.733 ms (1001 pts)|| #Res BW 100 kHz #VBW 300 kHz* Sweep 3.733 ms (1001 pts)

s i File <60BW-N20-M.png> saved sTATUS

802.11a U-NII-3 High channel

Agilent Spectrum Analyzer - Swept SA

Avg Type: RMS
Marker 1 A 16.350000000 MHz = Trig: Free Run A::\Hm;mmmn

'NO: Fast
[FGain:Low _#Atten: 30 dB

04:23:21 P Mgy 23, 2022
TRACE

Ref Offset 2 dB
Ref 22.00 dBm

R e

Center 5.82500 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 3.733 ms (1001 pts)

usc STATUS.
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Agilent Spectrum Analyzer - Swopt SA

Marker 1 A 17.640000000 MHz

Ref Offset 2 dB
Ref 22.00 dBm

P

Center 5.74500 GHz
#Res BW 100 kHz

NO:Fast (oo Trig:Free Run
IF GainiLow #Atten: 30 4B

#VBW 300 kHz*

802.11n HT20 U-NII-3 Low channel

Avg Type: RMS

Avg|Hold:>100/100

STATUS.

Span 30.00 MHz
Sweep 3.733 ms (1001 pts)
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Marker 1 A 17.610000000 MHz

Ref Offset 2 dB
Ref 22.00 dBm

Center 5.78500 GHz
#Res BW 100 kHz

802.11n HT20 U-NII-3 Middle channel

Agilent Spectrum Analyzer - Swopt SA

Avg Type: RMS
NO: Fast ( Avg|Hold:>100/100
IFGain:Low

i
] h‘Mf'\‘ﬂrml'h‘;‘fﬂh"-l‘l

Span 30.00 MHz
#VBW 300 kHz* Sweep 3.733 ms (1001 pts)

STATUS.

802.11n HT20 U-NII-3 High channel

Agilent Spectrum Analyzer - Swopt SA

Marker 1 A 17.580000000 MHz

Ref Offset 2 dB
Ref 22.00 dBm

Center 5.82500 GHz
#Res BW 100 kHz

Trig: Frae Run
#Atten: 30 4B

HO: Fast (0
IF Gain:Low

o) b it g
!

r

#VBW 300 kHz*

Avg Type: RMS

Avg|Hold:>100/100

STATUS.

Al

Span 30.00 MHz
Sweep 3.733 ms (1001 pts)
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Agilent Spectrum Analyzer - Dccupied BW
T B 2
#IFGain:Low

Ref 20.00 dBm

Center 5.755 GHz
#Res BW 100 kHz
Occupied Bandwidth
35.989 MHz
-2.567 kHz
35.16 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.755000000 GIHX
ur ‘AvglHold: 1001100

802.11n HT40 U-NII-3 Low channel

#VBW 300 kHz

Total Power 13.8 dBm

OBW Power 99.00 %
x dB -6.00 dB

STATUS

05:24:46 PM Jun D1, 2022
Radio Std: None

Radio Device: BTS

Span 60 MHz
Sweep 7.467 ms
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Center Freq 5,?9500000 GHz

Ref 20.00 dBm

r,\’.-w‘.‘nw"’ﬂ"“‘

Center 5.795 GHz
#Res BW 100 kHz

Occupied Bandwidth

#IF Gain:Low

35.984 MHz

Transmit Freq Error
x dB Bandwidth

14.968 kHz
35.11 MHz

802.11n HT40 U-NII-3 High channel

Agilent Spectrum Analyzer - Dccupied BW
T

wG‘Hx
‘AvglHold: 1001100

#VBW 300 kHz

Total Power

OBW Power
x dB

05:26:06 PM Jun D1, 2022
Radio Std: None

Radio Device: BTS

Span 60 MHz
Sweep 7.467 ms

13.9 dBm

99.00 %
-6.00 dB

STATUS
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13 Emission Bandwidth (EBW) and 99% Occupied Bandwidth

Test Requirement: 47 CFR Part 15C Section 15.407
KDB 789033 D02 General UNII Test Procedures New Rules v02r01
TeSt Method: Section C&D
Test Limit: No restriction limits
Test Result: PASS

13.1 Test Procedure:
Emission Bandwidth (EBW)

a)
b)
c)
d)
e)

Set RBW = approximately 1% of the emission bandwidth.

Set the VBW > RBW.

Detector = Peak.

Trace mode = max hold.

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%.

99% Occupied Bandwidth
The following procedure shall be used for measuring (99%) power bandwidth:

1.

2
3.
4,
5

o

Set center frequency to the nominal EUT channel center frequency.

Set span = 1.5 times to 5.0 times the OBW.

Set RBW = 1% to 5% of the OBW

Set VBW 2= 3 times RBW

Video averaging is not permitted. Where practical, a sample detection and single sweep
mode shall be used. Otherwise, peak detection and max hold mode (until the trace stabilizes)
shall be used.

Use the 99% power bandwidth function of the instrument (if available).

If the instrument does not have a 99% power bandwidth function, the trace data points are
recovered and directly summed in power units. The recovered amplitude data points,
beginning at the lowest frequency, are placed in a running sum until 0.5% of the total is
reached; that frequency is recorded as the lower frequency. The process is repeated until
99.5% of the total is reached; that frequency is recorded as the upper frequency. The 99%
occupied bandwidth is the difference between these two frequencies.

Note: For devices that use channel aggregation refer to 11l.A and III.C for determining 99% bandwidth.

13.2 Test Result:

Band Operation 26 dB Bandwidth (MHz) 99% Bandwidth (MHz)
mode Low Middle High Low Middle High

802.11a 21.74 21.57 21.81 16.709 16.716 16.690
U-NII-1 802.11n(HT20) 22.05 21.70 21.82 17.837 17.791 17.779
802.11n(HT40) 43.13 / 42.32 36.209 / 36.137
802.11a 21.49 21.71 21.44 16.692 16.684 16.732
U-NII-3 802.11n(HT20) 22.16 21.94 22.32 17.821 17.826 17.807
802.11n(HT40) 43.13 / 50.26 36.199 / 36.217

Test plots refer to next page:
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802.11a U-NII-1 Low channel
Agilent Spectrum Analyzer - Occupied BW.
Ceer Freq 5.18000000 GHz —

&
#IFGainLow

A
Center Freq: 5.180000000 GHz
Trig: Free Run AvglHold:> 100100
#Atten: 30 dB

Ref Offset 2 dB
Ref 10.00 dBm

#Res BW 220 kHz #VBW 680 kHz

Total Power 15.8 dBm

Occupied Bandwidth
16.709 MHz
-15.907 kHz
21.74 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

02-55:37 M Aup (2, 2002
Radio Std: None

Radio Device: BTS
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gilent Spectrum Analyzer - Occupied BW
RL p
Center Freq 5.200000000 GHz

Ref Offset 2 dB
Ref 10.00 dBm

#Res BW 220 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

16.716 MHz

-8.459 kHz
21.57 MHz

o
#IFGainLow

802.11a U-NII-1 Middle channel

n

Center Freq: 5.200000000 GH;

Trig:
#hne

#VBW 680 kHz

Total Power

OBW Power
x dB

025514 PM Aug 02, 2022
iz Radio None

‘Avg|Hold:> 100100

Radio Device: BTS

15.5 dBm

99.00 %
-26.00 dB

B STATUS

802.11a U-NII-1 High channel

Agjlent Spectrum Analyzer - Dccupied BW
RL g

A
Center Freq: 5240000000 GHz
Trig: Free Run AvglHold:> 100100
#hArte d8

=]
#IFGain:Low

Ref Offset 2 dB
Ref 10.00 dBm

Center 5.24 GHz

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 15.5 dBm

16.690 MHz
~16.110 kHz
21.81 WHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

B STATUS

02-57:56PM Aug 02, 2022
Radio Std: None

Radio Device: BTS
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802.11n(HT20) U-NII-1 Low channel
Agilent Spectrum Analyzer - Occupied BW
Span 30.000 Mz

2l 02:56:40 PM Aug (2, 2022
Center Freq: 5.180000000 GHz Radio Std: None
Trig: Free Run Avg|Hold=> 100100
HArten: 30 dB

AFGainLow Radio Devics: BTS

Ref Offset 2 dB
Ref 10.00 dBm

#Res BW 220 kHz #VBW 680 kHz

Total Power 16.0 dBm

Occupied Bandwidth

17.837 MHz
-2.436 kHz
22,05 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= g sTaTUs
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802.11n(HT20) U-NII-1 Middle channel
Agilent Spectrum Analyzer - Occupied BW
Ceer Freq 5.20000000 GHz

==
#IFGainLow

A 02-57:10PM Aug 02, 2022
Center Freq: 5200000000 GHz Radio None
‘Avg|Hold:> 100100

Radio Device: BTS

Ref Offset 2 dB
Ref 10.00 dBm

#Res BW 220 kHz #VBW 680 kHz

Total Power 15.8 dBm

Occupied Bandwidth
17.791 MHz
-11.051 kHz
21,70 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

802.11n(HT20) U-NII-1 Hi
Agilent Spectrum Analyzer - Occupied BW.
Ceer Freq 5.24000000 GHz

gh channel

oy 02-57-30PM g 02, 2022
Center Freq: 5240000000 GHz Radio Std: None

Trig: Free Run ‘AvglHold:> 100100
#Atten: 30 dB

=)
AFGainLow Radio Device: BTS
Ref Offset 2 dB

Ref 10.00 dBm

Center 5.24 GHz
#Res BW 220 kHz #VBW 680 kHz

Total Power 15.6 dBm

Occupied Bandwidth

17.779 MHz
-1.875 kHz
21.82 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Agilent Spectrum Analyzer - Dccupied BW
RL

A 02°55:08PM A9 02, 2022
Center Freq: §.150000000 GHz Radio Std: Nene
Trig: Free Run ‘Avg|Hold:> 100100
#Atten: 30 dB

Center Freq 5.19000000 GHz :

AFGainLow Radio Devics: BTS

Ref Offset 2 dB
Ref 10.00 dBm

.4.».li-l,u'la‘v‘,l“' d

#Res BW 430 kHz #VBW 1.3 MHz

Total Power 15.1 dBm

Occupied Bandwidth
36.2

Transmit Freq Error

x dB Bandwidth

MHz
4.077 kHz
43.13 MHz

OBW Power
x dB

99.00 %
-26.00 dB

B STATUS

802.11n(HT40) U-NII-1 High channel

Agilent Spectrum Analyzer - Dccupied BW
LIt F Ay 02-55:45PM Aug (2, 2002
Center Freq: §.230000000 GHz Radio Std: Nene

o Trg ‘AvglHold:> 100100

#AFGain:Low Radio Device: BTS

Ref Offset 2 dB

Ref 10.00 dBm

#Res BW 430 kHz #VBW 1.3 MHz

Total Power 14.8 dBm

Occupied Bandwidth

36.137 MHz
9.578 kHz
42.32 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth
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802.11a U-NII-3 Low channel
Agilent Spectrum Analyzer - Occupied BW.
Ceer Freq 5.74500000 GHz

AN 02:45:01PM AL 02, 2022
Center Freq: §.745000000 GHz Radio Std: Nene
o Trig:Free Run ‘Avg|Hold:> 100100

AFGainLow  #Aten: 30 dB Radio Devics: BTS

Ref Offset 2 dB
Ref 10.00 dBm

sl
ol
.

Center 5.745 GHz

#Res BW 220 kHz #VBW 680 kHz

Total Power 15.3 dBm

Occupied Bandwidth

16.692 MHz
-7.796 kHz
21,49 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth
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Center 5.785 GHz
#Res BW 220 kHz

Transmit Freq Error
x dB Bandwidth

802.11a U-NII-3 Middle channel
Agilent Spectrum Analyzer - Occupied BW
Ceer Freq 5.78500000 GHz

==
#IFGainLow

Ref Offset 2 dB
Ref 10.00 dBm

Occupied Bandwidth

16.684 MHz
-1.147 kHz
21.71 MHz

Aol 02:47:43PM Aug 02, 2022

Center Freq: 5785000000 GHz Radio Std: None
Trig: Free Run ‘Avg|Hold:> 100100
Radio Device: BTS

#VBW 680 kHz
Total Power 15.7 dBm
99.00 %
-26.00 dB

OBW Power
x dB

g sTaTUs

802.11a U-NII-3 High channel

Agjlent Spectrum Analyzer - Dccupied BW
RL

oy 02:47:15PM g 02, 2022
Center Freq: 5825000000 GHz Radio Std: None
o Trig:FreeRun ‘AvglHold:> 100100
#IFGain:Low #hArte 48

Center Freq 5.825000000 GHz
Radio Device: BTS

Ref Offset 2 dB
Ref 10.00 dBm

Center 5.825 GHz

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 16.3 dBm

16.732 MHz
-10.480 kHz
21.44 WHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

B STATUS
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Agilent Spectrum Analyzer - Dccupied BW
RL g

&
#IFGainLow

Ref Offset 2 dB
Ref 10.00 dBm

Center 5.745 GHz
#Res BW 220 kHz

Occupied Bandwidth
17.821 MHz
-19.067 kHz
22,16 MHz

Transmit Freq Error
x dB Bandwidth

802.11n(HT20) U-NII-3 Low channel

Aol 02:46:02 PM Aug 02, 2022
Center Freq: 5745000000 GHz Radio Std: None
) Trig: Free Run ‘Avg|Hold:> 100100

#Atten: 30 dB Radio Device: BTS

#VBW 680 kHz

Total Power 15.4 dBm

99.00 %
-26.00 dB

OBW Power
x dB

g sTaTUs

gilent Spectrum Analyzer - Occupied BW
RL p
Center Freq 5.785000000 GHz
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802.11n(HT20) U-NII-3 Middle channel

A

Center Freq: 5785000000 GHz

= Trig: Avg|Hold=>100/100
#AFGain:Low #hxy

02:46:220M Aup (2, 2002
Radio Std: None

Radio Device: BTS

Ref Offset 2 dB
Ref 10.00 dBm

Center 5.785 GHz

#Res BW 220 kHz #VBW 680 kHz

Total Power 15.7 dBm

Occupied Bandwidth

17.826 MHz
7.564 kHz
21,94 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW
AL i
Center Freq 5.825000000 GHz

=
#IFGain:Low

Ref Offset 2 dB
Ref 10.00 dBm

Center 5.825 GHz
#Res BW 220 kHz

Occupied Bandwidth
17.807 MHz
-22.151 kHz
22.32 MHz

Transmit Freq Error
x dB Bandwidth

802.11n(HT20) U-NII-3 Hi

gh channel

A
Center Freq: 5826000000 GHz
Trig: Free Run AvglHold:> 100100
#hArte d8

02:46:47 PM Aup 02, 2022
Radio Std: None

)
Radio Device: BTS

#VBW 680 kHz

Total Power 16.2 dBm

99.00 %
-26.00 dB

OBW Power
x dB

TATUS

gilent Spectrum Analyzer - Occupied BW
RL p
Center Freq 5.755000000 GHz

#IFGainLow

Ref Offset 2 dB
Ref 10.00 dBm

U
ot
i ‘\‘lmﬂ.’,-ﬁ'

Center 5.755 GHz
#Res BW 430 kHz

Occupied Bandwidth

36.199 MHz
17.158 kHz
43.13 MHz

Transmit Freq Error
x dB Bandwidth

802.11n(HT40) U-NII-3 Low channel

Aol 02:45:06 PM Aug 02, 2022
Center Freq: 5755000000 GHz Radio Std: None
Trig: Free Run ‘Avg|Hold:> 100100
4B

#

Radio Devi TS

#VBW 1.3 MHz

Total Power 15.2 dBm

99.00 %
-26.00 dB

OBW Power
x dB

B STATUS

802.11n(HT40) U-NII-3 High channel

Agilent Spectrum Analyzer - Dccupied BW
RL g

A (02-44:3PM g 02, 2022
- 5.785000000 GHz Radio Std: None
‘Avg|Hold:> 100100

AFGaintow Radio Device: BTS

Ref Offset 2 dB
Ref 10.00 dBm

LIS
e ity

Center 5.795 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Total Power 16.0 dBm

Occupied Bandwidth

36.217 MHz
48.148 kHz
50,26 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth
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14 Conducted Output Power and EIRP

Test Requirement:
Test Method:

Test Limit:

Test Result:

FCC CFRA47 Part 15 Section 15.407(a)

KDB 789033 D02 General U-NII Test Procedures New Rules v02r01
Section E

ANSI C63.10:2013

Frequency band 5.15-5.25 GHz

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

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

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

For client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250
mW provided the maximum antenna gain does not exceed 6 dBi.
Frequency band 5.25-5.35 GHz and 5.47-5.725 GHz

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

Frequency band 5.725-5.85 GHz

For the band 5.725-5.850 GHz, the maximum conducted output power over
the frequency band of operation shall not exceed 1 W.

PASS
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14.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum annlyzer.
2. Refer to section 4 of this report, according to KDB 789033 and ANSI C63.10, select the
appropriate test method (SA-1, SA-2, SA-3, or alternatives to each).
3. Record the test results and calculate the final test data.
14.2 Test Result:

Duty Cycle | Conducted
Band | Operation mode CH Measurements Output EIRP
P (@Bm) Factor Power (dBm)
(dB) (dBm)
Low 14.54 15.68 18.68
802.11a Middle 14.13 1.14 15.27 18.27
High 13.74 14.88 17.88
U-NII- Low 14.50 15.67 18.67
1 802.11n(HT20) Middle 14.26 1.17 15.43 18.54
High 13.85 15.02 18.02
Low 14.78 16.83 19.83
802.11n(HT40) : 2.05
High 13.22 15.27 18.27
Low 14.35 15.47 18.47
802.11a Middle 14.54 1.12 15.66 18.66
High 15.09 16.21 19.21
U-NII- Low 14.52 15.73 18.73
3 802.11n(HT20) Middle 14.71 1.21 15.92 18.92
High 15.14 16.35 19.35
Low 13.08 15.11 18.11
802.11n(HT40) 2.03
High 13.26 15.29 18.29

Note:
EIRP= Conducted Output Power + Directional gain(3dBi)

Conducted Output Power = Measurements + Duty Cycle Factor

Test plots refer to next page:
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802.11a U-NII-1 Low channel

Agilent Spectrum Analyzer - Channel Power

08 PM May 23, 2022

Center Freq: 5.180000000 GHz Radi None
o8 Rur

Center Freq 5.180000000 GHz ‘AvelHold: 100100

Radio Device: BTS
Ref 20.00 dBm

A A W S A A AN

'

A
,J.)MV 3

P

LIV
Lol b’lkw#.-‘m_.'-l A

#VBW 3 MHz
Channel Power

14.54 dBm /19.69 MHz

Power Spectral Density

-58.41 dBm /Hz

STATUS
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Center Freq 5,20000000 GHz

802.11a U-NII-1 Middle channel

Agilent Spectrum Analyzer - Channel Power

Center Freq: 5.200000000 éHz
Trig: Frae Run ‘AvglHold: 1001100
#Atten: 30 4B

Ref 20.00 dBm

o

§
PR

Channel Power

14.13 dBm /19.69 MHz

P A B b s WA

#VBW 3 MHz
Power Spectral Density

-58.81 dBm /Hz

STATUS

13:12.:43 PM May 23, 2022
Radio Std: None

Radio Device: BTS

802.11a U-NII-1 High channel

Agilent Spectrum Analyzer - Channel Power
L A SE NAUT B:12: 11 PM May 23, 2022
Center Freq: 5.240000000 GHz Radio Std: None
u

‘AvglHold: 1001100

Span 30.000 MHz _

Radio Device: BTS

Ref 30.00 dBm
e TR

o b b i i

AP A

#VBW 3 MHz
Channel Power

13.74 dBm /19.69 MHz

Power Spectral Density

-59.20 dBm /Hz

STATUS
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802.11n HT20 U-NII-1 Low channel

o S ————

42 5.180000000 éHz
Run ‘AvglHold: 1001100
0 48 Radio Device: BTS

Span 30.000 MHz ] Radio Std: None

Ref 20.00 dBm

TR P S S

#VBW 3 MHz
Channel Power

14.50 dBm /19.94 MHz

Power Spectral Density

-58.50 dBm /Hz

= STATUS
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_ 802.11n HT20 U-NII-1 Middle channel

I GH Radio Std: N
Center Freq 5.200000000 GHz szquoId:WUllW adio one

Radio Device: BTS
Ref 20.00 dBm

ANt sy Moo e

Tl
i

#VBW 3 MHz
Channel Power

14.26 dBm /19.94 MHz

Power Spectral Density

-58.74 dBm /Hz

= STATUS

802.11n HT20 U-NII-1 High channel

Radio Std: None

Radio Device: BTS

#VBW 3 MHz
Channel Power

13.85 dBm /19.94 MHz

Power Spectral Density

-59.15 dBm /Hz

= STATUS

802.11n HT40 U-NII-1 Low channel

Agilent Spectrum Analyzer - Channel Power

F ] MSE N 06:09:11 PM Jun 01, 2022
Center Freq: 5.190000000 GHz Radio Std: None

Trig: Frae Run ‘AvglHold:>100/100

2Atte

SFGainiLow Radio Device: BTS

Ref 21.00 dBm

T R e g i | ey
. “r e e —

Tl

LA™

#VBW 3 MHz
Channel Power Power Spectral Density

-60.80 dBm /Hz

14.78 dBm /36.18 MHz

= STATUS

802.11n HT40 U-NII-1 High channel

Agilent Spectrum Analyzer - Channel Power
F MSE N 050956 PM Jun 01, 2022
Center Freq: 5.230000000 GHz Radio Std: None
Trig: Frae Run ‘AvglHold:>100/100
#Atten: 30 4B

RL 2
Center Freq 5.230000000 GHz

SFGainiLow Radio Device: BTS

Ref 21.00 dBm

o T T

i
T

#VBW 3 MHz
Channel Power Power Spectral Density

13.22 dBm /36.18 MHz -62.36 dBm /Hz

= STATUS
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802.11a U-NII-3 Low channel 802.11a U-NII-3 Middle channel

Agilent Spectrum Analyzer - Channel Power

Center Freq 5,?4500000 GHz

#IF Gain:Low

Ref 20.00 dBm

Center Freq: 5745000000 GHz
o8 Rur

‘AvglHold:>100/100

i B o o o g P T e

Peifaae

Center 5.745 GHz
#Res BW 1MHz

Channel Power

14.35 dBm /23.91 MHz

#VBW 3 MHz

Power Spectral Density

-59.44 dBm /Hz

STATUS

04:30.23 PM May 23, 2022
Radio Std: None

Radio Device: BTS

Agilent Spectrum Analyzer - Channel Power

Center Freq 5,?8500000 GHz

=
#IF Gain:Low

Ref 20.00 dBm

oty

Center 5.785 GHz
#Res BW 1MHz

Channel Power

14.54 dBm /23.91 MHz

Center Freq: 5.785000000 éHz
Trig: Frae Run
#Atten: 30 4B

T 04:31:56 P May 23, 2022
Radio Std: None

‘AvglHold:>100/100

Radio Device: BTS

i o A e s

e

#VBW 3 MHz
Power Spectral Density

-59.24 dBm /Hz

STATUS

802.11a U-NII-3 High channel

Center Freq: 5.625000000 GHz

#IF Gain:Low

Ref 20.00 dBm

Center 5.825 GHz
#Res BW 1MHz

Channel Power

15.09 dBm /23.91 MHz

‘AvglHold:>100/100

#VBW 3 MHz

Power Spectral Density

-58.70 dBm /Hz

STATUS

04:31:78 PM May 23, 2022
Radio Std: None

Radio Device: BTS
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802.11n HT20 U-NII-3 Low channel 802.11n HT20 U-NII-3 Middle channel

o S ————

Span 30.000 MHz _

o
#IF Gain:Low

Ref 20.00 dBm

L MU

Center 5.745 GHz
#Res BW 1MHz

Channel Power

14.52 dBm /24.72 MHz

42 5.745000000 éHz
‘AvglHold:>100/100

Radio Std: None

Radio Device: BTS

#VBW 3 MHz
Power Spectral Density

-59.41 dBm /Hz

STATUS

o S ————
B 2 I 0H-33:35 PM My 23, 2022
GHz Radio Std: None
Center Freq 5.785000000 GHz “avglHold> 100100
Radio Device: BTS

Ref 20.00 dBm

“y
W,
y
by

Center 5.785 GHz

Res BW 1 MHz #VBW 3 MHz

Channel Power Power Spectral Density

14.71 dBm /24.72 MHz -59.22 dBm /Hz

= STATUS

802.11n HT20 U-NII-3 High channel

o S ————

Center Freq 5,8250[)000 GHz

o
#IF Gain:Low

Ref 20.00 dBm

»
i
s

i Y

Center 5.825 GHz
#Res BW 1MHz

Channel Power

15.14 dBm 124.72 MHz

4: 5825000000 GHz
Run ‘AvglHold:>100/100
0 48 Radio Device: BTS

Radio Std: None

T Ty e

#VBW 3 MHz
Power Spectral Density

-58.79 dBm /Hz

STATUS

04:33.56 PM May 23, 2022

802.11n HT40 U-NII-3 Low channel

(05:28-23 M Jun D1, 2022

Center Freq: 5755000000 GHz Radio Std: None

s Trig:Fres Run Avg|Hold: 1001100
Hhtter

#IFGain:Low Radio Device: BTS

Ref 21.00 dBm

T
i

iy
i, T LIP

#VBW 3 MHz
Channel Power Power Spectral Density

-62.48 dBm /Hz

13.08 dBm /35.98 MHz

= STATUS

802.11n HT40 U-NII-3 High channel

Agilent Spectrum Analyzer - Channel Power
F MSE N 062734 PM Jun 01, 2022
Center Freq: 5795000000 GHz Radio Std: None
Trig: Frae Run ‘AvglHold: 1001100
#Atten: 30 4B

RL 2
Span 60.000 MHz

#IFGain:Low Radio Device: BTS

Ref 21.00 dBm

b Rt o, e

Lot

#VBW 3 MHz
Channel Power Power Spectral Density

13.26 dBm /35.98 MHz -62.30 dBm /Hz

= STATUS
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15 Power Spectral density

Test Requirement: FCC CFRA47 Part 15 Section 15.407(a)
ANSI C63.10:2013

Test Method: KDB 789033 D02 General UNII Test Procedures New Rules v02r01,
Section F

Test Limit: Frequency band 5.15-5.25 GHz

For an outdoor access point operating in the band 5.15-5.25 GHz,
the maximum power spectral density shall not exceed 17 dBm in any
1 megahertz band.

For an indoor access point operating in the band 5.15-5.25 GHz, the
maximum power spectral density shall not exceed 17 dBm in any 1
megahertz band.

For fixed point-to-point access points operating in the band 5.15-5.25
GHz, the maximum power spectral density shall not exceed 17 dBm
in any 1 megahertz band.

For client devices in the 5.15-5.25 GHz band, the maximum power
spectral density shall not exceed 11 dBm in any 1 megahertz band.
Frequency band 5.25-5.35 GHz and 5.47-5.725 GHz

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

Frequency band 5.725-5.85 GHz

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

Test Result: PASS
15.1 Test Procedure:

1.

Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum annlyzer.

Refer to section 4 of this report, according to KDB 789033 and ANSI C63.10, select the

appropriate test method (SA-1, SA-2, SA-3, or alternatives to each).

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

value.

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

a) 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.

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

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

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 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).
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15.2 Test Result:

Page 45 of 52

Band Operation CH Measurements gy C3ell Powg;r?sp;f:yctral
mode (dBm/MHz) Factor (dBm/MHz)
(dB)
Low 4.686 8.826
802.11a Middle 3.928 1.14 8.068
High 3.834 7.974
U-NII- Low 4.240 8.410
1 802.11n(HT20) Middle 3.732 1.17 7.902
High 3.565 7.735
Low 1.720 6.770
802.11n(HT40) 2.05
High 1.357 6.407
Low 2.105 6.225
802.11a Middle 2.419 1.12 6.539
High 2.719 6.839
U-NII- Low 1.972 6.182
3 802.11n(HT?20) Middle 3.093 1.21 7.303
High 3.901 8.111
Low -1.815 3.215
802.11n(HT40) 2.03
High -1.762 3.268
Note:

PSD= Measurements + Duty Cycle Factor + Directional gain(3dBi)

Test plots refer to next page:
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802.11a U-NII-1 Middle channel

Agilent Spectrum Analyzer - Swopt SA
(13:20-48 PM May 23, 2022 L - - L hvg
Toace Marker 1 5.197990000000 GHz . SN

802.11a U-NII-1 Low channel

Agilent Spectrum Analyzer - Swopt SA

03:21:17 PMMay 23, 2022
TRACE

; ) . ..l : Type: RMS
Marker 1 5.177000000000 GHz reerun AT,

10: F 10: F
IF Galn:Low IF Galn:Low

Ref Offset 2 dB Mkr1 5.1 z Ref Offset 2 dB Mkr1 5.1¢
Ref 22.00 dBm Ref 22.00 dBm =

A ﬂ—‘.ﬂ‘m’-‘-‘%mﬁhmqhm,, S ‘\nwt-m,-wm.r»mw.ﬁ P ATt i -y L L et gy,

' A
II’PI‘D Mll\"ﬁk

f Lg\
r.wfw\-qw'ﬂ’* ol

Center 5.18000 GHz Span 30.00 MHz || Center 5.20000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)|| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

usc STATUS. usc STATUS.

802.11a U-NII-1 High channel

Agilent Spectrum Analyzer - Swopt SA

- - hSE NAUT 03-23:46 PM May 23, 2022
4 Avg Type: RMS TRaCE]
Marker 1 5.243450000000 GHz . R SN
IFGain:Low #Atten: 30 4B

Ref Offset 2 dB.
Ref 22.00 dBm

1
4
P L S S R LV A TR,
p \
W

u'}-ﬂl}“l-'-‘lvr

Center 5.24000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

usc. STATUS
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802.11n HT20 U-NII-1 Low channel

o S ——————ry o S ——————ry

: 2 N 3, 20 F A
Avg Type: RMS TRACE
Marker 1 5.176790000000 GHz - N A:;IIHmfwwm Marker 1 5.193730000000 GHz
IF Gain:Low

Ref Offset 2 dB - Ref Offset 2 dB
Ref 22.00 dBm Ref 22.00 dBm

W
S

"'“1“‘1JJJ'L~M, L+.w-v|‘w&w f

Center 5.18000 GHz Span 30.00 MHz || Center 5.20000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)|| #Res BW 1.0 MHz

usc STATUS usc

10: F
IF Galn:Low

1

v

#VBW 3.0 MHz*

802.11n HT20 U-NII-1 Middle channel

Avg Type: RMS
AvglHold: 1001100

’-rﬂvwvml‘.vl‘f’—‘-p(-.\ww»w-\\,*,.,w, T A R e A n-ru-ﬂllw'-‘-'\ima'mu"'rw.‘m,h

Sweep 1.000 ms (1001 pts)

STATUS

Mkr1 5.1

Span 30.00 MHz

802.11n HT20 U-NII-1 High channel

o S ——————ry

) Avg Type: RMS
Marker 1 5.245730000000 CHz —+- Trig:FreeRun AvalHiold 1001100

HO: Fast
IF Gain:Low HAtten: 30 dB

Ref Offset 2 dB.
Ref 22.00 dBm

1
B e Y -ﬂ'ﬂﬂ'.rtrM‘fﬂ‘ﬁl‘ﬂh*-4—"ﬂ"~\dw-\\u
Py

r-‘*‘

i i
,w-‘mukw*{ ‘

Center 5.24000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

usc STATUS

802.11n HT40 U-NII-1 Low channel

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
RL AL

0 Avg Type: RMS TRACE| 0
Marker 1 5.177760000000 GHz W o TgFresrun A;gﬂlH:I:!imoﬂoﬂ Marker 1 5.227840000000 GHz
IFGaln:Low HArten: 30 dB

Ref Offset 2 dB N - Ref Offset 2 dB
Ref 22.00 dBm Ref 22.00 dBm

1

[ -y
f
I\

y

ﬁ’“ '

L
.qu.ﬂ'kl"fﬂ'\ﬁ}“

‘Center 5.19000 GHz Span 60.00 MHz| | |ICenter 5.23000 GHz
f#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)} | #Res BW 1.0 MHz

== STATUS =

Oifas GO Trig: FreeRun
IFGalniLow #Atten: 30 dB

’1

#VBW 3.0 MHz*

802.11n HT40 U-NII-1 High channel

Avg Type: RMS
‘AvglHold:>100/00

P e T LI -«pmm\u\vﬂl“‘ ' Aty
/ : f \
W !

STATUS

05:03:45 P Jun )
TRACE

1

.-'1'1"\’ "
M’Lg‘\’uwm

Span 60.00 MHz|
Sweep 1.000 ms (1001 pts)
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802.11a U-NII-3 Low channel 802.11a U-NII-3 Middle channel

Agilent Spectrum Analyzer - Swopt SA Agilent Spectrum Analyzer - Swopt SA

2 VAT (H42:53 PM My 23, 2022
Avg Type: RMS TRaCE]

Marker 1 5.749110000000 GHz - AvalHerd 100100 i

IFGain:Low 3

£ 2 A5k VAT (H43:13 PM My 23, 2022
Avg Type: RMS ThaCE]

Marker 1 5.779780000000 GHz - AvglHold 100100 P

IFGain:Low Atten: oET|

Ref Offset 2 dB. Mkr1 5"7,‘.19 11 G Ref Offset 2 dB.
Ref 22.00 dBm 2.105 dBm Ref 22.00 dBm

Y 1 1
P L e T, i T T SR

W

| iyl
T il ]
LTI | R Mihdghl

Center 5.74500 GHz Span 30.00 MHz || Center 5.78500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)|| #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)

usc STATUS. usc

802.11a U-NII-3 High channel

Agilent Spectrum Analyzer - Swopt SA

STATUS

v ~ = NAUT 04:43:40 PM May 23, 2022
Avg Type: RMS Thace]
L R MR 0: Fast (5o Trig: Free Run Avg|Hold:> 1001100 TiFE
IFGain:Low #Atten: 30 4B ce

Ref Offset 2 dB.
Ref 22.00 dBm

1

o et e -, i MM AL w.ﬂm,,n,.

\ .[H.‘
BT

Center 5.82500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)

usc. STATUS
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802.11n HT20 U-NII-3 Low channel

o S ——————ry

B 2 7 04:42:31 PM May 23, 2022
4 Avg Type: RMS TRACE|

Marker 1 5.748480000000 GHz - A\::lH:I:IZWNWU

IF Gain:Low

Ref Offset 2 dB

Ref 22.00 dBm

Fygar! .,’-I('\Wl,‘q“\'tr—M.l{\-i‘m."M-Il."hu-“:u(‘ﬂ'r-\( Fapbr g Bt o

1’(
e

(et

Center 5.74500 GHz
#Res BW 510 kHz

Span 30.00 MHz
#VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)

STATUS
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802.11n HT20 U-NII-3 Middle channel

o S ——————ry

N 04:42.08 P My 23, 2022
Avg Type: RMS Thace
Avg|Hold:> 1001100

Marker 1 5.78911UUUUUU GHz
o Trig:FreeRun

10: Fast
IF Gain:Low HAtten: 30 dB

Ref Offset2 dB
Ref 22.00 dBm

el ity e .
#
l
i

Center 5.78500 GHz
#Res BW 510 kHz

Span 30.00 MHz
#VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)

STATUS

_ 802.11n HT20 U-NII-3 High channel

Avg Type: RMS
‘AvglHold:>100/100

Marker 1 5.83151UUUUUU GHz

, Trig: Free Run

0: Fast
(FGainiow _ #Atten: 30 dB

Ref Offset 2 dB.
Ref 22.00 dBm

1

B e I A BRI LSRR

Center 5.82500 GHz
#Res BW 510 kHz

Span 30.00 MHz
#VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)

STATUS

_ 802.11n HT40 U-NII-3 Low channel

Avg Type: RMS

RL 2
Marker 1 5.763940000000 GHz AvglHold: 1001100

o+ Trig:Free Run

PHO: Fast
Y #Atten: 30 dB

IFGain:Low
Mkr1 5.763 94 GHz
-1.815 dBm

Ref Offset 2 dB
Ref 22.00 dBm

1
4
N Mﬂ'.hJQ.Mﬂ'JIA-“-uﬂuﬂ‘}ﬂ,ud‘ At Al
W/

llJ
“h"l

i
M“"MJHMWI

flw’ﬂ""ld“«-‘mfvl‘il

ICenter 5.75500 GHz
#Res BW 510 kHz

Span 60.00 MHz|

#VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)

802.11n HT40 U-NII-3 High channel

o S ——————ry

Avg Type: RMS
AvglHold: 1001100

L : 2
Marker 1 5.801780000000 GHz
o+ Trig:Free Run

PHO: Fast
Y #Atten: 30 dB

IFGaln:Low

Ref Offset 2 dB
Ref 22.00 dBm

1

riemte b Pk bt ok, r»...‘,-.fw...-.u.,.-wWnu"-‘-"—'~h-mr,.n
¥

\

£
!
ih""M#'l,m.;‘#w N

W

g

ICenter 5.79500 GHz
#Res BW 510 kHz

Span 60.00 MHz|

#VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)

STATUS

STATUS
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16 Frequency Stability

Test Requirement: FCC CFRA47 Part 15 Section 15.407(g), § 2.1055
ANSI C63.10:2013
Test Method: KDB 789033 D02 General UNII Test Procedures New Rules v02r01

According to 47CFR part 15 subpart E section 15.407(g):
Manufacturers of U-NII devices are responsible for ensuring
frequency stability such that an emission is maintained within the
band of operation under all conditions of normal operation as
specified in the users manual.

Test Result: PASS
16.1 Test Procedure:

Test Limit:

According to § 2.1055 Measurements required: Frequency stability, the following test procedure was
performed.

1. The transmitter output (antenna port) was connected to the spectrum analyzer.
EUT have transmitted absence of unmodulation signal and fixed channelise.
Set the spectrum analyzer span to view the entire absence of modulation emissions bandwidth.
Set RBW = 10 kHz, VBW = 10 kHz with peak detector and maxhold settings.
fc is declaring of channel frequency.

Then the frequency stability formula is (fc-f) / fc x 108 ppm.

N o g M w DN

Extreme temperature rule is -30°C~ 50°C.
8. Extreme voltage is 85 to 115 percent of the nominal value.
16.2 Test Result:

Note: the manufacturer declared that the maximum frequency stability is below 20ppm.

U-NII-1 Test Frequency:5180MHz

Temp ceratu re Power Supply Fdrg\(jitgteir;%y Fdrggiifir;%y Limit

() (VDC) MH2) (opm) (ppm)
50 0.0146 2.81 20
40 0.0168 3.25 20
30 0.0140 2.70 20
20 0.0155 2.99 20
10 12 0.0123 2.38 20
0 0.0151 2.91 20
-10 0.0207 4.00 20
-20 0.0211 4.08 20
-30 0.0084 1.63 20
20 10.2 0.0239 4.62 20
20 13.8 0.0181 3.49 20
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U-NII-3 Test Frequency:5785MHz

Tempoerature Power Supply Fdrg\(jil:tair;%y Fésgiuafir:)%y Limit

(C) (vVDC) MH2) (opm) (ppm)
50 0.0172 2.98 20
40 0.0124 2.14 20
30 0.0140 2.42 20
20 0.0135 2.33 20
10 12 0.0115 1.99 20
0 0.0208 3.60 20
-10 0.0210 3.62 20
-20 0.0082 1.42 20
-30 0.0109 1.88 20
20 10.2 0.0188 3.24 20
20 13.8 0.0083 1.44 20
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17 Antenna Requirement

According to the FCC Part 15 Paragraph 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. This
product has an external antenna fulfil the requirement of this section.

Note: Please refer to EUT photos for more details.

18 RF Exposure

Note: Please refer to RF Exposure Report: WTF22D04070742W003
19 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix-C300-0200-Photos.
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