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

Product: High Power Wireless Repeater

Model(s): WN572HP3, WN572HG3, WN570HAL, WN570HN2, WING 12M,
AERIAL HD2

Model Description: The models are same in all respects. Only the model names are different
for different market requirement.

Wi-Fi Specification: 2.4G-802.11b/g/n HT20/n HT40
5G-802.11a/n(HT20/40)/ac(VHT20/40/80)

Hardware Version: WS-WN572HP3-Al

Software Version: M72HP3_V210414

4.2 Details of E.U.T.

Operation Frequency: U-NII-1
802.11a/n(HT20)/ac(VHT20), 5180-5240MHz 4CH
802.11n(HT40)/ac(VHT40), 5190-5230MHz 2CH
802.11ac(VHT80), 5210MHz 1CH
U-NII-3
802.11a/n(HT20)/ac(VHT20), 5745-5825MHz 5CH
802.11n(HT40)/ac(VHT40), 5755-5795MHz 2CH
802.11ac(VHT80), 5775MHz 1CH

Conducted output power: U-NII-1:
Ant. 1 9.12dBm
Ant.2 9.12dBm
Total: 12.13dBm Max.
U-NII-3:
Ant. 1 13.20dBm
Ant.2 13.30dBm
Total: 16.22dBm Max.

Type of Modulation: 802.11a: OFDM (BPSK, QPSK, 16QAM, 64QAM)
802.11n: OFDM (BPSK, QPSK, 16QAM, 64QAM)
802.11ac: OFDM (BPSK, QPSK, 16QAM, 64QAM, 256QAM)

Antenna installation: External antenna with RP-SMA connector
Antenna Gain: U-NII-1: 4.69dBi
U-NII-3: 4.82dBi
Ratings: DC24V 0.6A 14.4W
Adapter: Manufacturer: PANFORE

Model No.: PS240W0600U
Input: 100-240V~, 50/60Hz, 0.5A Max
Output: 24.0V===0.6A 14.4W

DFS Function: Not support
TPC Function: Not support

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

channel Frequency(MHz) channel Frequency(MHz)
36 5180 38 5190
40 5200 42 5210
44 5220 46 5230
48 5240
U-NII-3 (5.725-5.85GHz)
channel Frequency(MHz) channel Frequency(MHz)
149 5745 151 5755
153 5765 155 5775
157 5785 159 5795
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)/ac(VHT20):

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)/ac(VHT40):
channel Frequency(MHz) channel Frequency(MHz)
38 5190 46 5230
channel Frequency(MHz) channel Frequency(MHz)
151 5755 159 5795
For 802.11ac(VHT80):
channel Frequency(MHz) channel Frequency(MHz)
42 5210
channel Frequency(MHz) channel Frequency(MHz)
155 5775

Waltek Testing Group Co., Ltd.
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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.

Test Items Mode Data Rate TX/RX
802.11a (HT20) 6 Mbps TX
Radiated Emissions 802.11n (HT20/40) MCSO TX
802.11ac(VHT20/40/80) MCSO0 TX
802.11a (HT20) 6 Mbps TX
Duty Cycle 802.11n (HT20/40) MCSO X
802.11ac(VHT20/40/80) MCSO TX
802.11a (HT20) 6 Mbps X
Band Edge 802.11n (HT20/40) MCSO TX
802.11ac(VHT20/40/80) MCSO TX
802.11a (HT20) 6 Mbps X
6dB Bandwidth 802.11n (HT20/40) MCSO0 TX
802.11ac(VHT20/40/80) MCSO0 TX
802.11a (HT20) 6 Mbps TX
26dB Bandwidth and 99% Occupied Bandwidth 802.11n (HT20/40) MCSO0 TX
802.11ac(VHT20/40/80) MCSO0 TX
802.11a (HT20) 6 Mbps TX
Conducted Output Power 802.11n (HT20/40) MCSO0 TX
802.11ac(VHT20/40/80) MCSO TX
802.11a (HT20) 6 Mbps X
Power Spectral Density 802.11n (HT20/40) MCSO0 TX
802.11ac(VHT20/40/80) MCSO TX
Frequency Stability Un-modulation / TX

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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5.1 Test Facility
The test facility has a test site registered with the following organizations:
ISED CAB identifier: CN0O013. 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.

5.2 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:

] Yes X No
If Yes, list the related test items and lab information:
Test Lab: N/A

Lab address: N/A
Test items: N/A

5.3 Abnormalities from Standard Conditions

None.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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6 Equipment Used during Test

6.1 Equipments List

Conducted Emissions (Test site 1#)

Item Equipment Manufacturer Model No. Serial No. |Last Cal. Date| Valid
1 EMI Test Receiver R&S ESCI 100947 2022-08-01 1Year
2 LISN R&S ENV216 100115 2022-08-01 1lYear
3 Cable Top TYPE16(3.5M) - 2022-08-01 1lYear
4 Test software EZ-EMC RA-03A1-1 - N/A N/A

Conducted Emissions (Test site 2#)

Iltem Equipment Manufacturer Model No. Serial No. |Last Cal. Date| Valid
1 EMI Test Receiver R&S ESCI 101155 2022-08-01 1lYear
2 LISN SCHWARZBECK NSLK 8128 8128-259 2022-08-01 1lYear
3 Limiter CYBERTEK EM5010 261%)%)2_4001_ 2022-08-01 1lYear
4 Cable Laplace RF300 - 2022-08-01 1lYear
5 Test software EZ-EMC RA-03A1-1 - N/A N/A

3m Semi-anechoic Chamber for Radiation Emissions (Test site 1#)

Iltem Equipment Manufacturer Model No. Serial No. |Last Cal. Date| Valid
1 Spectrum Analyzer R&S FSP30 100091 2022-04-28 1lYear
2 Amplifier Agilent 8447D 2944A10178 | 2022-08-01 1lYear
3 | Trilog Broadband | gopyaRzBECK VULB9163 336 2022-08-07 | 1Year

Antenna
4 Coaxial Cable Top TYPE16(13M) - 2022-04-28 1lYear
5 | Broad-bandHom | gopyaRzBECK | BBHA 9120D 667 2022-04-28 | 1Year
Antenna
g | Broad-bandHom | gopyaRzBECK BBHA 9170 335 2022-07-29 | 1Year
Antenna
7 Broadband COMPLIANCE PAP-1G18 2004 2022-04-28 | 1Year
Preamplifier
8 Coaxial Cable Top ZT26-NJ-NJ-8M/FA - 2022-08-01 1lYear
Microwave
9 Broadband SCHWARZBECK BBV 9721 100472 2022-08-01 1lYear
Preamplifier
10 | Spectrum Analyzer R&S FSP40 100501 2022-08-01 1lYear
11 Coaxial Cable Top ZT4O'22'902,\JA'2'92J' 17100919 | 2022-08-01 | 1lYear
12 Test software EZ-EMC RA-03A1-1 - N/A N/A

3m Semi-anechoic Chamber for Radiation Emissions (Test site 2#)

Item Equipment Manufacturer Model No. Serial No [Last Cal. Date| Valid
1 Test Receiver R&S ESCI 101296 2022-04-28 1Year
o | Trilog Broadband | g0y ARzBECK VULB9160 9160-3325 | 2021-10-31 | lYear

Antenna
3 | Active Loop Antenna Com-Power AL-130R 10160007 2022-05-02 1lYear
4 Amplifier ANRITSU MHG648A M43381 2022-04-28 1lYear
5 Cable HUBER+SUHNER CBL2 525178 2022-04-28 1Year
6 Test software EZ-EMC RA-03A1-1 - N/A N/A

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

Item Equipment Manufacturer Model No. Serial No |Last Cal. Date| Valid
1 |[EXA Signal Analyzer Keysight N9010A MY50520207| 2022-04-28 lYear
2 Spectrum Analyzer R&S FSP40 100501 2022-08-01 1lYear

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

Radiated Spurious Emissions test

+5.03 dB (30M~1000MHz)

+5.47 dB (1000M~25000MHz)

Conducted Spurious Emissions test

* 3.64 dB (AC mains 150KHz~30MHz)

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
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7 Test Summary

Test Items Test Requirement Result
. 15.207(a)
Conducted Emissions PASS
. 1581 15.407(b)(9)
15.407(b) (9)
Radiated Emissions 15.205(a) PASS
15.209(a)
Duty Cycle KDB 789033 PASS
6dB Bandwidth 15.407(e) PASS
26 dB Emission Bandwidth
15.407(a PASS
& 99% Occupied Bandwidth @

Maximum Conducted Output Power 15.407(a) PASS
Power Spectral Density 15.407(a)() PASS
Restricted bands around

15.407(b) PASS
fundamental frequency
Frequency stability 15.407(g) PASS
Antenna Requirement 15.203 PASS
Maximum Permissible Exposure
. 1.1307(b)(1 PASS
(Exposure of Humans to RF Fields) (B)D)

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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8 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:

8.2 EUT Setup

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

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

PASS

150kHz to 30MHz

Conducted Limit (dBuV)
Frequency (MH2) Quasi-peak Average
0.15t0 0.5 66 to 56* 56 to 46*
0.5t05.0 56 46
5.0 to 30 60 50

*Decreases with the logarithm of the frequency.

22.4°C
54.7 % RH

101.3kPa

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

Receiver 4 PC System

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


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

Reference No.: WTD22D09190663W002 V1 Page 13 of 82

8.4 Conducted Emission Test Result
Remark: An initial pre-scan was performed on the live and neutral lines, only the worst data (U-NII-1
802.11n(HT20) mode High channel mode) were reported.

Live line:

80.0 dBuv

70

L1}

50

40 peak

30 AVEG

20

on : : : : Lo : : : : I :
0150 0.5 5 0.0 MHz

Vo | oty | ot | o | o | smy [ oo | e

1 0.4500| 33.35 10.27 4362 56.87 [-13.25| QP

2 04500 21.26 1027 3153 46 87 | -15.34| AVG

3 45100 3045 10.52 40.97 56.00 [-15.03| QP

4 45100 19.91 10.52 3043 46.00 | -1557| AVG

5 12.5580| 42.29 10.59 52.88 60.00 | -7.12 QP

6 12.5580| 31.57 10.59 42 16 5000 | -7.84 | AVG

7 14.3020| 4296 10.56 5352 60.00 | -6.48 QP

8 14.3020| 3272 10.56 4328 5000 (| -B72| AVG

9 15.6060| 4211 10.55 52 66 60.00 | -7.34 QP

10 15.6060| 33.09 10.55 4364 5000 | -6.36 | AVG

11 221540 37.95 1047 48 42 60.00 [-11.58| QP

12 22.1540| 33.01 10.47 4348 5000 | -6.52 | AVG

Waltek Testing Group Co., Ltd.
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Neutral line:
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80.0

70

60

50

40

30

20

10

dBuv

peak.

AYG

0.0 Lo
0.150 s 0 MH:
o | oty e ] oo | et |t T o |
1 0.4380| 3343 10.27 4370 57.10 | -13.40| QP
2 04380 2163 1027 31.90 4710 |-15.20] AVG
3 0.9300| 27.50 10.36 37.86 56.00 |-18.14| QP
4 0.9300| 1494 10.36 2530 46.00 |-20.70] AVG
5 4.0459| 30.62 10.52 41.14 56.00 | -14.86| QP
6 40459 1998 10.52 30.50 46.00 |-15.50] AVG
7 13.6819| 4283 10.58 53441 60.00 | -6.59 QP
8 13.6819| 3262 10.58 4320 5000 | -6.80 | AVG
9 15.5139| 42.06 10.54 52.60 60.00 | -7.40 QP
10 15.5138| 3296 10.54 43.50 5000 | -850 AVG
11 19.6299| 3950 10.44 49 94 60.00 |-10.06] QP
12 19.6299| 33.07 10.44 43.51 5000 | -649 | AVG

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

. . Duty Duty Duty
Type of Modulation | MM | Perod | cyge | cycle | cycle Factor(dD)
linear % Factor(dB)

U-NII-1
802.11a 1.390 1.460 0.95 95.21 0.21 -0.43
U-NII-1

802.11n(HT20) 1.304 1.371 0.95 95.11 0.22 -0.44
U-NII-1

802.11n(HT40) 0.644 0.705 0.91 91.35 0.39 -0.79
U-NII-1

802.11ac (VHT20) 0.680 0.744 0.91 91.40 0.39 -0.78
U-NII-1

802.11ac (VHT40) 0.350 0.412 0.85 84.95 0.71 -1.42
U-NII-1

802.11ac (VHT80) 0.186 0.246 0.76 75.61 1.21 -2.43
U-NII-3
802.11a 1.390 1.460 0.95 95.21 0.21 -0.43
U-NII-3

802.11n(HT20) 1.295 1.367 0.95 94.73 0.23 -0.47
U-NII-3

802.11n(HT40) 0.645 0.709 0.91 90.97 0.41 -0.82
U-NII-3

802.11ac (VHT20) 0.677 0.743 0.91 91.12 0.40 -0.81
U-NII-3
U-NII-3

802.11ac (VHT80) 0.185 0.247 0.75 74.90 1.26 -2.51

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.
http://www.waltek.com.cn
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802.11n(HT20) Low channel

e ————y
Avg Type: RMS
+ Trig:FresRun AvglHold: 111
Atten: 30 dB

PHO: Fast

RL
Marker 3 4 1.37100 ms
IFGain:Low

802.11a Low channel

Avg Type: RMS
Ref Offset 19 dB
Ref 21.00 dBm

s 1

U-NII-1

AvglHold: 11

oS ———————ry
"L B 2
Center Freq 5.180000000 GHz
PNO: Fast ~—+—
IFGain:Low

Ref Offset 1.9 dB.
Ref 21.00 dBm

Span 0 Hz
Sweep 3.000 ms (1001 pts)

FUNCTION VALUE

#VBW 8.0 MHz*
FURCTION WADTH

FUNCTION

ICenter 5.180000000 GHz
#VEBW 8.0 MHz*
FUNCTION | FUNCTION wiDTH
oS ———————ry
RL £ 2 31 O 100633 AM 56 5, 2022 00504 AM Sap 8, 2022
Avg Type: RMS Avg Type: RMS
Marker 3 A 705.000 ys - AvalHold: 11 Avg|Hold: 111 TPE
IFGain:Low HA O3
AMKr3 705.0 us AMKr3 744.0 ys
Ref Offset 19 dB Ref Offset 19 dB )
Ref 21.00 dBm 0.214 dB| Ref 21.00 dBm -0.081 dB
) e b e b e e T S
Span 0 Hz
Sweep 2.000 ms (1001 pts)

#VBW 8.0 MHz*
Fnr TION WD TH n ACTION VALUE

Center 5.180000000 GHz
FUNCTION

Res BW 8 MHz
st
| 5192 dBm

MKR_MODE Rr

CTION WIDTH

#VBW 8.0 MHz*
FUls

ICenter 5.190000000 GHz
; Forciion
r—r——————— 1
1 S

802.11ac(VHT80) Low channel

705 0 a1
Avg Type: RMS
AvglHold: 111

s
Agilent Spectrum Analyzer - Swept SA
R
3 A 24
Marker 3 A 246.400 ps o SRR P,
IFGalniLow #Arten: 30 dB

=
- Ava Type: RMS
Marker 3 A 412.000 ys _— AvglHold: 11
Ref Offset 19 dB
Ref 21.00 dBm
wlporreetmsl e
A

Ref Offset 19 dB
e

Ref 21.00 dBm

1 AT
el et T R AT e L@,v‘m'h\ﬂlﬂmocmahwwwwﬂh
=

g
Wit
Span 0 Hz
#VBW 8.0 MHz* Sweep 800.0 ps (1001 pts)|
FUNCTION VALUE

VM'-'"TJJ
Span 0 Hz | | [Center 5.210000000 GHz
Res BW 8 MHz
FUNCTION

‘Sweep 1.000 ms (1001 pts)|
KA MODE TAC SCL
1 I

#VBW 8.0 MHz*
FUNCTION

Center 5.190000000 GHz

MER MODE THC SCL
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U-NII-3
802.11a Low channel

oS ———————ry

Avg Type: RMS
AvglHold: 11

RL 2
Marker 3 A 1.46000 ms

Ref Offset 1.9 dB
Ref 21.00 dBm

S

ICenter 5.745000000 GHz
Res BW 8 MHz #VBW 8.0 MHz*

MER MODE TRC SCL % FUNCTION | FURCTION WIDTH FUNCTION VALUE

i N (1t 1290 ms] 8. 731 dBm
a1ty 13%mslia) 1484087 ] [ ]

3 [N 450 ms|(0) 0601 B
4 I
5

>

Page 17 of 82

802.11n(HT20) Low channel

e ————y
; 10:19:35 M Sap 28,
Avg Type: RMS

RL
Marker 3 A 1.36700 ms Avg|Hold: 111

PHO: Fast ——

Trig: Frae Run
FGainiLow #Atten: 30 4B

Ref Offset 19 dB
Ref 21.00 dBm

Center 5.745000000 GHz
Res BW 8 MHz

MKR_MODE Rr SCL

|

Span 0 Hz
Sweep 3.000 ms (1001 pts)

n ACTION VALUE ~

#VBW 8.0 MHz*

nw TION Fnr

TION WD TH

oS ———————ry
RL 3 2 31 OFF 10:22:51 AM S 28, 2022
Avg Type: RMS
Marker 3 A 709.000 ps - AvalHold: 11
\FGain:Low At

Ref Offset 19 dB AMKr3 709.0 ps
Ref 21.00 dBm 013 dB|

1 A
e it s s [} ,-wu RS e b e

Center 5.755000000 GHz
#VBW 8.0 MHz*

MER MODE TRC SCL FUNCTION | FURCTION WIDTH B

19
OQDHS in) ~00|3HB

e ————y
" 10:18:25 M Sap 28, 2022
Avg Type: RMS Thace

RL
Marker 3 A 743.000 ps Avg|Hold: 111 TVPE

PHO: Fast —+—
IFGainiLow
AMkr3 743.0 us

Ref Offset 19 dB K
0.027 dB

Ref 21.00 dBm
Al

Byt b RS- A ke A e o

Center 5.745000000 GHz
Res BW 8 MHz

MKR_MODE Rr scL FUNCTION Fnr

I 5380 dBm

Span 0 Hz
Sweep 2.000 ms (1001 pts)

n ACTION VALUE ~

#VBW 8.0 MHz*

TION WD TH

10 1 I I [ S [ A
1 ] ———— .

Avg Type: RMS

A 412.000 ps AvglHeld: 11

Marker 3

Ref Offset 1.9 dB
Ref 21.00 dBm

Center 5.755000000 GHz

Span 0 Hz
‘Sweep 1.000 ms (1001 pts)|

MER MODE THC SCL

802.11ac(VHT80) Low channel
Agilent Spectrum Analyzer - sA
o T e,
Marker3 A 247.000 s PHO Tast -»- Trig:FreeRun ﬁiﬁm’hﬁ”s
IFGain:Low en: 30 dB
Ref Offset 1.9 dB
Ref 21.00 dBm

pbare g

|—w o

Ty

Center 5.775000000 GHz
Res BW 8 MHz

Span 0 Hz
Sweep 1.000 ms (1001 pts)

mn wut m SCL n. ACTION VALUE
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10 Radiated Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.209 & 15.407
KDB 662911 D01 Multiple Transmitter Output v02r01, October
31, 2013
Test Method: ANSI C63.10:2013
Test Result: PASS
Measurement Distance: 3m
Limit:
) Field Strength Limit at 3m Measurement
Field Strength i
Frequency Distance
(MHz) Distance
uV/m uV/m dBuV/m
(m)
0.009 ~0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log(2400/F(kH2)) + 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log(24000/F(kH2)) + 40
1.705 ~ 30 30 30 100 * 30 20log®? + 40
30 ~ 88 100 3 100 20log(100)
88 ~ 216 150 3 150 20log150)
216 ~ 960 200 3 200 20log(?00)
Above 960 500 3 500 20log500)

10.1 EUT Operation

Operating Environment:

Temperature: 23.8°C
Humidity: 52.5% RH
Atmospheric Pressure: 101.3kPa

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°

>

Turn Table

0.8m

< ---

“ pectrum AMP ombining

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

Semi-anechoic 3m Chamber

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

>

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 1 to 4 m
Turn Table From 0° to 360°

A

1

:

1

1.5m,

1

: Turn Table

: Absorbers

1

v A“A
I —

Combining
NetworkK

10.3 Spectrum Analyzer Setup

Below 30MHz
SWeep SPEEd ..., Auto
IF Bandwidth..............cvvviiiiiviiiiiiiiiieiiiiiiininnn, 10kHz
Video Bandwidth.............ccccccvnvii, 10kHz
Resolution Bandwidth..............cccccvvviiiiinnnn, 10kHz
30MHz ~ 1GHz
SWeep SPEEd ..., Auto
(D12 (=Tex (0] QOSSPSR PK
Resolution Bandwidth...............ccccvvvviiiiinnnes 100kHz
Video Bandwidth...............cccccvnini 300kHz
Above 1GHz
Sweep SPeed ......oocviiiiiiiiiie e Auto
DeteCION ..vviiei i PK
Resolution Bandwidth...............ccccvvviiiiiinnn, 1MHz
Video Bandwidth...............ccccccii 3MHz
DeteCION ..vviiei i Ave.
Resolution Bandwidth...............ccccvvvviiiinnnn, 1MHz
Video Bandwidth...............ccccccii 10Hz
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10.4 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 druing radiated emissions above 1GHz measurement.

10.5 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
10.6 Summary of Test Results

Note:
All test mode were tested, and only the worst-case were record in the report.

Test Mode: TX (Ant. 1+ Ant. 2)

Test Frequency: 9KHz~30MHz

The measurements were more than 20 dB below the limit and not reported.
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. Turn RX Antenna HES [FEls

Frequency REBEIE]r Detector table CitEE Corrected 15.407/209/205
Reading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11a U-NII-1 Low Channel 5180MHz
285.49 41.79 QP 217 1.6 H -11.62 30.17 46.00 -15.83
285.49 38.76 QP 343 1.4 V -11.62 27.14 46.00 -18.86
4539.92 53.51 PK 108 1.7 H -2.03 51.48 74.00 -22.52
4539.92 43.74 Ave 108 1.7 H -2.03 41.71 54.00 -12.29
5125.64 53.12 PK 214 1.8 H -1.02 52.10 74.00 -21.90
5125.64 44.60 Ave 214 1.8 H -1.02 43.58 54.00 -10.42
10360.00 41.79 PK 285 1.8 H 5.33 47.12 74.00 -26.88
10360.00 37.42 Ave 285 1.8 H 5.33 42.75 54.00 -11.25
802.11a U-NII-1 Middle channel 5200MHz

285.49 41.56 QP 336 1.4 H -11.62 29.94 46.00 -16.06
285.49 37.85 QP 94 1.3 V -11.62 26.23 46.00 -19.77
4537.00 54.47 PK 188 1.6 H -1.94 52.53 74.00 -21.47
4537.00 43.18 Ave 188 1.6 H -1.94 41.24 54.00 -12.76
5128.61 54.15 PK 68 1.0 H -1.06 53.09 74.00 -20.91
5128.61 46.38 Ave 68 1.0 H -1.06 45.32 54.00 -8.68
10400.00 40.72 PK 326 1.3 H 5.21 45.93 74.00 -28.07
10400.00 36.40 Ave 326 1.3 H 5.21 41.61 54.00 -12.39

802.11a U-NII-1 High channel 5240MHz

285.49 42.24 QP 93 1.6 H -11.62 30.62 46.00 -15.38
285.49 37.54 QP 349 1.9 \% -11.62 25.92 46.00 -20.08
4502.26 52.77 PK 210 1.1 H -2.24 50.53 74.00 -23.47
4502.26 4341 Ave 210 1.1 H -2.24 41.17 54.00 -12.83
5111.55 55.98 PK 89 1.9 H -1.09 54.89 74.00 -19.11
5111.55 45.67 Ave 89 1.9 H -1.09 44.58 54.00 -9.42
10480.00 40.69 PK 115 1.4 H 5.14 45.83 74.00 -28.17
10480.00 36.68 Ave 115 1.4 H 5.14 41.82 54.00 -12.18
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. Turn RX Antenna peclion

Frequency REBEIE]r Detector table CitEEs Corrected 15.407/209/205
Reading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11n HT20 U-NII-1 Low Channel 5180MHz
285.49 44.08 QP 114 1.2 H -11.62 32.46 46.00 -13.54
285.49 40.48 QP 286 1.2 V -11.62 28.86 46.00 -17.14
4524.95 5441 PK 137 1.9 H -2.14 52.27 74.00 -21.73
4524.95 45.06 Ave 137 1.9 H -2.14 42.92 54.00 -11.08
5119.36 44.95 PK 264 1.9 H -1.06 43.89 74.00 -30.11
5119.36 37.69 Ave 264 1.9 H -1.06 36.63 54.00 -17.37
10360.00 42.07 PK 313 1.7 H 5.33 47.40 74.00 -26.60
10360.00 36.98 Ave 313 1.7 H 5.33 42.31 54.00 -11.69
802.11n HT20 U-NII-1 Middle channel 5200MHz
285.49 42.98 QP 191 1.5 H -11.62 31.36 46.00 -14.64
285.49 41.01 QP 127 1.1 \ -11.62 29.39 46.00 -16.61
4521.80 54.22 PK 290 1.5 H -2.12 52.10 74.00 -21.90
4521.80 44.14 Ave 290 1.5 H -2.12 42.02 54.00 -11.98
5132.71 45.32 PK 1 1.2 H -1.06 44.26 74.00 -29.74
5132.71 36.87 Ave 1 1.2 H -1.06 35.81 54.00 -18.19
10400.00 40.84 PK 354 1.2 H 5.21 46.05 74.00 -27.95
10400.00 36.50 Ave 354 1.2 H 5.21 41.71 54.00 -12.29
802.11n HT20 U-NII-1 High channel 5240MHz

285.49 43.86 QP 169 1.3 H -11.62 32.24 46.00 -13.76
285.49 40.33 QP 212 1.8 \% -11.62 28.71 46.00 -17.29
4517.37 53.92 PK 256 1.5 H -1.96 51.96 74.00 -22.04
4517.37 4411 Ave 256 1.5 H -1.96 42.15 54.00 -11.85
5132.41 46.19 PK 290 1.6 H -1.06 45.13 74.00 -28.87
5132.41 37.38 Ave 290 1.6 H -1.06 36.32 54.00 -17.68
10480.00 42.38 PK 269 1.6 H 5.14 47.52 74.00 -26.48
10480.00 38.59 Ave 269 1.6 H 5.14 43.73 54.00 -10.27
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. Turn RX Antenna peclian

Frequency REBEIE]r Detector table CitEEs Corrected 15.407/209/205
Reading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11n HT40 U-NII-1 Low Channel 5190MHz
285.49 35.32 QP 101 1.3 H -11.62 23.70 46.00 -22.30
285.49 40.64 QP 215 1.9 V -11.62 29.02 46.00 -16.98
4512.09 42.49 PK 62 1.2 H -1.89 40.60 74.00 -33.40
4512.09 37.73 Ave 62 1.2 H -1.89 35.84 54.00 -18.16
5128.52 47.50 PK 159 1.8 H -1.06 46.44 74.00 -27.56
5128.52 38.68 Ave 159 1.8 H -1.06 37.62 54.00 -16.38
10380.00 40.58 PK 314 1.2 H 5.26 45.84 74.00 -28.16
10380.00 35.46 Ave 314 1.2 H 5.26 40.72 54.00 -13.28
802.11n HT40 U-NII-1 High channel 5230MHz

285.49 35.39 QP 86 1.5 H -11.62 23.77 46.00 -22.23
285.49 39.95 QP 320 1.7 \ -11.62 28.33 46.00 -17.67
4534.18 42.39 PK 342 1.2 H -1.94 40.45 74.00 -33.55
4534.18 36.92 Ave 342 1.2 H -1.94 34.98 54.00 -19.02
5138.20 48.69 PK 117 1.3 H -1.06 47.63 74.00 -26.37
5138.20 39.88 Ave 117 1.3 H -1.06 38.82 54.00 -15.18
10460.00 41.44 PK 270 1.8 H 5.28 46.72 74.00 -27.28
10460.00 37.09 Ave 270 1.8 H 5.28 42.37 54.00 -11.63
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. Turn RX Antenna pecliar

Frequency REBEIE]r Detector table CitEEs Corrected 15.407/209/205
Reading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11ac VHT20 U-NII-1 Low Channel 5180MHz
285.49 40.03 QP 71 1.5 H -11.62 28.41 46.00 -17.59
285.49 38.66 QP 324 1.6 V -11.62 27.04 46.00 -18.96
4517.63 44.79 PK 314 2.0 H -1.86 42.93 74.00 -31.07
4517.63 40.04 Ave 314 2.0 H -1.86 38.18 54.00 -15.82
5133.38 47.80 PK 0 1.4 H -1.06 46.74 74.00 -27.26
5133.38 40.43 Ave 0 1.4 H -1.06 39.37 54.00 -14.63
10360.00 46.75 PK 85 1.1 H 5.33 52.08 74.00 -21.92
10360.00 38.81 Ave 85 1.1 H 5.33 44.14 54.00 -9.86
802.11ac VHT20 U-NII-1 Middle channel 5200MHz
285.49 41.02 QP 68 1.4 H -11.62 29.40 46.00 -16.60
285.49 37.87 QP 337 1.8 \ -11.62 26.25 46.00 -19.75
4516.57 44.21 PK 200 2.0 H -1.82 42.39 74.00 -31.61
4516.57 40.22 Ave 200 2.0 H -1.82 38.40 54.00 -15.60
5122.00 46.85 PK 98 1.1 H -1.06 45.79 74.00 -28.21
5122.00 40.18 Ave 98 1.1 H -1.06 39.12 54.00 -14.88
10400.00 42.74 PK 162 1.9 H 5.21 47.95 74.00 -26.05
10400.00 36.44 Ave 162 1.9 H 5.21 41.65 54.00 -12.35
802.11ac VHT20 U-NII-1 High channel 5240MHz

285.49 38.96 QP 52 14 H -11.62 27.34 46.00 -18.66
285.49 38.84 QP 89 1.4 \% -11.62 27.22 46.00 -18.78
4509.68 47.16 PK 253 1.8 H -1.81 45.35 74.00 -28.65
4509.68 39.15 Ave 253 1.8 H -1.81 37.34 54.00 -16.66
5125.91 41.50 PK 137 1.3 H -1.06 40.44 74.00 -33.56
5125.91 39.23 Ave 137 1.3 H -1.06 38.17 54.00 -15.83
10480.00 40.91 PK 277 1.9 H 5.14 46.05 74.00 -27.95
10480.00 38.14 Ave 277 1.9 H 5.14 43.28 54.00 -10.72
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. Turn RX Antenna peclian

Frequency REBEIE]r Detector table CitEEs Corrected 15.407/209/205
Reading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11ac VHT40 U-NII-1 Low Channel 5190MHz
285.49 41.40 QP 315 1.8 H -11.62 29.78 46.00 -16.22
285.49 39.65 QP 274 1.5 V -11.62 28.03 46.00 -17.97
4531.95 39.74 PK 103 1.6 H -1.91 37.83 74.00 -36.17
4531.95 27.24 Ave 103 1.6 H -1.91 25.33 54.00 -28.67
5119.27 46.77 PK 85 1.2 H -1.06 45.71 74.00 -28.29
5119.27 36.53 Ave 85 1.2 H -1.06 35.47 54.00 -18.53
10380.00 40.21 PK 331 1.8 H 5.26 45.47 74.00 -28.53
10380.00 34.98 Ave 331 1.8 H 5.26 40.24 54.00 -13.76
802.11ac VHT40 U-NII-1 High channel 5230MHz

285.49 43.08 QP 56 1.6 H -11.62 31.46 46.00 -14.54
285.49 36.43 QP 309 1.2 \ -11.62 24.81 46.00 -21.19
4512.71 34.56 PK 319 1.7 H -1.93 32.63 74.00 -41.37
4512.71 31.57 Ave 319 1.7 H -1.93 29.64 54.00 -24.36
5149.77 46.41 PK 2 1.6 H -1.06 45.35 74.00 -28.65
5149.77 37.60 Ave 2 1.6 H -1.06 36.54 54.00 -17.46
10460.00 41.09 PK 329 1.5 H 5.28 46.37 74.00 -27.63
10460.00 37.05 Ave 329 1.5 H 5.28 42.33 54.00 -11.67
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T RX Antenna peclior
Receiver urn Corrected 15.407/209/205
Frequency ; Detector table Corrected
Reading : Factor : e :
Angle | Height | Polar Amplitude Limit Margin
(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)
802.11ac VHT80 U-NII-1 Middle channel 5210MHz
285.49 42.36 QP 256 1.3 H -11.62 30.74 46.00 -15.26
4500.84 41.30 QP 98 1.3 \Y -11.62 29.68 46.00 -16.32
4507.58 31.41 PK 101 1.6 H -1.88 29.53 74.00 -44.47
4507.58 40.69 Ave 101 1.6 H -1.88 38.81 54.00 -15.19
5129.44 36.13 PK 140 1.2 H -1.06 35.07 74.00 -38.93
5129.44 46.85 Ave 140 1.2 H -1.06 45.79 54.00 -8.21
10420.00 42.99 PK 91 15 H 4.65 47.64 74.00 -26.36
10420.00 37.77 Ave 91 15 H 4.65 42.42 54.00 -11.58
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. Turn RX Antenna peclian

Frequency REBEIE]r Detector table CitEEs Corrected 15.407/209/205
Reading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11a U-NII-3 Low Channel 5745MHz
285.49 43.60 QP 151 1.7 H -11.62 31.98 46.00 -14.02
285.49 39.55 QP 312 2.0 V -11.62 27.93 46.00 -18.07
4529.30 53.17 PK 128 1.8 H -2.06 51.11 74.00 -22.89
4529.30 45.79 Ave 128 1.8 H -2.06 43.73 54.00 -10.27
5366.63 46.20 PK 98 1.3 H -1.25 44.95 74.00 -29.05
5366.63 39.04 Ave 98 1.3 H -1.25 37.79 54.00 -16.21
11490.00 49.51 PK 166 1.6 H 5.93 55.44 74.00 -18.56
11490.00 38.43 Ave 166 1.6 H 5.93 44.36 54.00 -9.64
802.11a U-NII-3 Middle channel 5785MHz
285.49 44.19 QP 316 2.0 H -11.62 32.57 46.00 -13.43
285.49 39.27 QP 289 1.6 \ -11.62 27.65 46.00 -18.35
4537.07 52.52 PK 188 2.0 H -2.03 50.49 74.00 -23.51
4537.07 46.03 Ave 188 2.0 H -2.03 44.00 54.00 -10.00
5380.42 45.36 PK 30 1.5 H -1.22 44.14 74.00 -29.86
5380.42 37.84 Ave 30 1.5 H -1.22 36.62 54.00 -17.38
11570.00 49.75 PK 186 1.9 H 5.81 55.56 74.00 -18.44
11570.00 38.61 Ave 186 1.9 H 5.81 44.42 54.00 -9.58
802.11a U-NII-3 High channel 5825MHz

285.49 44.92 QP 140 14 H -11.62 33.30 46.00 -12.70
285.49 39.96 QP 30 2.0 \% -11.62 28.34 46.00 -17.66
4501.60 53.25 PK 252 1.2 H -1.84 51.41 74.00 -22.59
4501.60 44.80 Ave 252 1.2 H -1.84 42.96 54.00 -11.04
5350.25 45.24 PK 330 1.5 H -1.30 43.94 74.00 -30.06
5350.25 39.32 Ave 330 15 H -1.30 38.02 54.00 -15.98
11650.00 52.82 PK 289 1.3 H 5.84 58.66 74.00 -15.34
11650.00 38.60 Ave 289 1.3 H 5.84 44.44 54.00 -9.56
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. Turn RX Antenna HTG [Pt

Frequency REBEIE]r Detector table CitEE Corrected 15.407/209/205
Reading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11n HT20 U-NII-3 Low Channel 5745MHz
285.49 41.89 QP 71 1.3 H -11.62 30.27 46.00 -15.73
285.49 49.27 QP 265 1.4 V -11.62 37.65 46.00 -8.35
4534.66 46.23 PK 304 2.0 H -2.06 44.17 74.00 -29.83
4534.66 47.34 Ave 304 2.0 H -2.06 45.28 54.00 -8.72
5385.86 45.25 PK 187 1.0 H -1.25 44.00 74.00 -30.00
5385.86 38.45 Ave 187 1.0 H -1.25 37.20 54.00 -16.80
11490.00 46.99 PK 136 1.3 H 5.93 52.92 74.00 -21.08
11490.00 38.99 Ave 136 1.3 H 5.93 44.92 54.00 -9.08
802.11n HT20 U-NII-3 Middle channel 5785MHz

285.49 39.02 QP 318 1.6 H -11.62 27.40 46.00 -18.60
285.49 43.98 QP 103 1.6 V -11.62 32.36 46.00 -13.64
4506.67 43.18 PK 126 1.7 H -2.03 41.15 74.00 -32.85
4506.67 44.79 Ave 126 1.7 H -2.03 42.76 54.00 -11.24
5378.26 45.72 PK 173 1.7 H -1.22 44.50 74.00 -29.50
5378.26 37.95 Ave 173 1.7 H -1.22 36.73 54.00 -17.27
11570.00 47.99 PK 119 1.3 H 5.81 53.80 74.00 -20.20
11570.00 39.96 Ave 119 1.3 H 5.81 45.77 54.00 -8.23

802.11n HT20 U-NII-3 High channel 5825MHz

285.49 38.25 QP 181 1.2 H -11.62 26.63 46.00 -19.37
285.49 44.57 QP 292 1.2 \ -11.62 32.95 46.00 -13.05
4533.35 41.84 PK 214 1.1 H -1.84 40.00 74.00 -34.00
4533.35 45.49 Ave 214 1.1 H -1.84 43.65 54.00 -10.35
5359.66 46.60 PK 150 1.2 H -1.30 45.30 74.00 -28.70
5359.66 39.97 Ave 150 1.2 H -1.30 38.67 54.00 -15.33
11650.00 48.96 PK 41 1.3 H 5.84 54.80 74.00 -19.20
11650.00 38.49 Ave 41 1.3 H 5.84 44.33 54.00 -9.67
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. Turn RX Antenna peclian

Frequency REBEIE]r Detector table CitEEs Corrected 15.407/209/205
Reading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11n HT40 U-NII-3 Low Channel 5755MHz
285.49 42.85 QP 91 1.3 H -11.62 31.23 46.00 -14.77
285.49 37.55 QP 318 1.1 V -11.62 25.93 46.00 -20.07
4502.04 38.18 PK 75 1.5 H -1.96 36.22 74.00 -37.78
4502.04 33.83 Ave 75 1.5 H -1.96 31.87 54.00 -22.13
5369.06 46.78 PK 295 2.0 H -1.01 45.77 74.00 -28.23
5369.06 37.70 Ave 295 2.0 H -1.01 36.69 54.00 -17.31
11510.00 39.39 PK 284 1.8 H 5.88 45.27 74.00 -28.73
11510.00 35.92 Ave 284 1.8 H 5.88 41.80 54.00 -12.20
802.11n HT40 U-NII-3 High channel 5795MHz

285.49 41.34 QP 140 1.1 H -11.62 29.72 46.00 -16.28
285.49 39.07 QP 324 1.3 \ -11.62 27.45 46.00 -18.55
4533.05 41.74 PK 259 1.0 H -1.92 39.82 74.00 -34.18
4533.05 29.70 Ave 259 1.0 H -1.92 27.78 54.00 -26.22
5350.53 45.44 PK 15 1.2 H -1.04 44.40 74.00 -29.60
5350.53 37.70 Ave 15 1.2 H -1.04 36.66 54.00 -17.34
11590.00 40.78 PK 326 1.5 H 5.63 46.41 74.00 -27.59
11590.00 38.07 Ave 326 1.5 H 5.63 43.70 54.00 -10.30
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. Turn RX Antenna peclian

Frequency REBEIE]r Detector table CitEEs Corrected 15.407/209/205
Reading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11ac VHT20 U-NII-3 Low Channel 5745MHz
285.49 40.77 QP 117 1.9 H -11.62 29.15 46.00 -16.85
285.49 38.20 QP 45 1.3 V -11.62 26.58 46.00 -19.42
4520.97 46.15 PK 56 1.9 H -1.92 44.23 74.00 -29.77
4520.97 36.27 Ave 56 1.9 H -1.92 34.35 54.00 -19.65
5367.58 45.26 PK 356 1.1 H -1.03 44.23 74.00 -29.77
5367.58 38.57 Ave 356 1.1 H -1.03 37.54 54.00 -16.46
11490.00 38.82 PK 128 1.0 H 5.93 44.75 74.00 -29.25
11490.00 34.43 Ave 128 1.0 H 5.93 40.36 54.00 -13.64
802.11ac VHT20 U-NII-3 Middle channel 5785MHz

285.49 41.40 QP 292 1.4 H -11.62 29.78 46.00 -16.22
285.49 37.50 QP 330 1.1 \ -11.62 25.88 46.00 -20.12
4516.84 44.05 PK 298 1.1 H -1.97 42.08 74.00 -31.92
4516.84 37.80 Ave 298 1.1 H -1.97 35.83 54.00 -18.17
5389.76 45.76 PK 313 1.8 H -1.05 44.71 74.00 -29.29
5389.76 38.66 Ave 313 1.8 H -1.05 37.61 54.00 -16.39
11570.00 42.33 PK 277 1.0 H 5.81 48.14 74.00 -25.86
11570.00 38.23 Ave 277 1.0 H 5.81 44.04 54.00 -9.96

802.11ac VHT20 U-NII-3 High channel 5825MHz

285.49 42.03 QP 195 1.3 H -11.62 30.41 46.00 -15.59
285.49 37.33 QP 37 1.2 \% -11.62 25.71 46.00 -20.29
4538.31 44.63 PK 126 1.8 H -1.88 42.75 74.00 -31.25
4538.31 37.00 Ave 126 1.8 H -1.88 35.12 54.00 -18.88
5369.71 46.06 PK 14 2.0 H -1.06 45.00 74.00 -29.00
5369.71 38.77 Ave 14 2.0 H -1.06 37.71 54.00 -16.29
11650.00 42.24 PK 47 1.3 H 5.84 48.08 74.00 -25.92
11650.00 37.27 Ave 47 1.3 H 5.84 43.11 54.00 -10.89
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. Turn RX Antenna peclian

Frequency REBEIE]r Detector table CitEEs Corrected 15.407/209/205
Reading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11ac VHT40 U-NII-3 Low Channel 5755MHz
285.49 42.59 QP 37 1.4 H -11.62 30.97 46.00 -15.03
285.49 36.94 QP 1 1.4 V -11.62 25.32 46.00 -20.68
4520.37 36.28 PK 215 1.4 H -1.92 34.36 74.00 -39.64
4520.37 24.39 Ave 215 1.4 H -1.92 22.47 54.00 -31.53
5363.62 45.88 PK 213 1.1 H -1.07 44.81 74.00 -29.19
5363.62 37.49 Ave 213 1.1 H -1.07 36.42 54.00 -17.58
11510.00 39.48 PK 196 1.8 H 5.88 45.36 74.00 -28.64
11510.00 36.24 Ave 196 1.8 H 5.88 42.12 54.00 -11.88
802.11ac VHT40 U-NII-3 High channel 5795MHz

285.49 41.92 QP 26 1.7 H -11.62 30.30 46.00 -15.70
285.49 37.55 QP 271 1.7 \ -11.62 25.93 46.00 -20.07
4532.44 37.14 PK 177 1.5 H -1.86 35.28 74.00 -38.72
4532.44 23.85 Ave 177 1.5 H -1.86 21.99 54.00 -32.01
5384.12 45.80 PK 242 1.9 H -1.03 44.77 74.00 -29.23
5384.12 39.56 Ave 242 1.9 H -1.03 38.53 54.00 -15.47
11590.00 40.81 PK 133 1.4 H 5.63 46.44 74.00 -27.56
11590.00 38.13 Ave 133 1.4 H 5.63 43.76 54.00 -10.24
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T RX Antenna peclian
Receiver urn Corrected 15.407/209/205
Frequency ; Detector table Corrected
Reading : Factor : e :
Angle | Height | Polar Amplitude Limit Margin
(MHz) (dBuV) | (PK/QP/Ave) | Degree | (m) (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)
802.11ac VHT80 U-NII-3 Middle channel 5775MHz
285.49 42.05 QP 109 2.0 H -11.62 30.43 46.00 -15.57
285.49 29.91 QP 123 1.6 \Y -11.62 18.29 46.00 -27.71
4504.13 41.73 PK 197 1.3 H -1.85 39.88 74.00 -34.12
4504.13 42.01 Ave 197 1.3 H -1.85 40.16 54.00 -13.84
5375.49 45.87 PK 172 1.1 H -1.14 4473 74.00 -29.27
5375.49 39.19 Ave 172 1.1 H -1.14 38.05 54.00 -15.95
11550.00 42.51 PK 26 1.5 H 4.83 47.34 74.00 -26.66
11550.00 37.96 Ave 26 15 H 4.83 42.79 54.00 -11.21

Test Frequency: 18GHz~40GHz

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

Test Requirement:

Test Method:
Test Limit:

Test Result:
11.1 Test Produce

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

FCC CFR47 Part 15 Section 15.407

KDB 662911 D01 Multiple Transmitter Output v02r01, October 31,
2013

ANSI C63.10 2013

For transmitters with operating frequencies in the band 5150-5250
MHz, all emissions outside the band 5150-5350 MHz shall not
exceed -27 dBm/MHz e.i.r.p.

All emissions outside the band 5250-5350 MHz shall not exceed -27
dBm/MHz e.i.r.p.; or

All emissions outside the band 5150-5350 MHz shall not exceed -27
dBm/MHz e.i.r.p.

Emissions outside the band 5470-5725 MHz shall not exceed -27
dBm/MHz e.i.r.p. However, devices with bandwidth overlapping the
band edge of 5725 MHz can meet the emission limit of -27 dBm/MHz
e.i.r.p. at 5850 MHz instead of 5725 MHz.

Devices operating in the band 5725-5850 MHz shall have e.i.r.p. of

unwanted emissions comply with the following:

a) 27 dBm/MHz at frequencies from the band edges decreasing
linearly to 15.6 dBm/MHz at 5 MHz above or below the band
edges;

b) 15.6 dBm/MHz at 5 MHz above or below the band edges
decreasing linearly to 10 dBm/MHz at 25 MHz above or below
the band edges;

c) 10 dBm/MHz at 25 MHz above or below the band edges
decreasing linearly to -27 dBm/MHz at 75 MHz above or below
the band edges; and

d) -27 dBm/MHz at frequencies more than 75 MHz above or below

the band edges.

PASS

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

Note: Both Ant. 1 and Ant. 2 have been tested separately, and the report only shows the worst case.
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Test plots shown as follows:
Ant. 1

U-NII-1

802.11a Band edge-left side

Agilent Spectrum Analyzer - Swept SA
o hL F

Avg Ty RMS
Marker 1 5.137800000000 GHz Trig: Frea Run A;gﬂlH:Ipdimoﬂon

PNO: Fast OO0
" #Arten: 30 4B

IFGain:Low
Mkr1 5.137 8 GHz

Ref Offset 1.9 dB N
66 dBm

Ref 21.00 dBm

o

OTING RTNNPRWT CowRy LY Ul

| PrrT e e S S

‘Start 5.0000 GHz
#Res BW 1.0 MHz

Stop 5.2000 GHz

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

Page 35 of 82

802.11a Band edge-right side

Agilent Spectrum Analyzer - Swept SA

Avg Type: RMS

RL
Marker 1 5.362520000000 GHz Ak = AvglHold> 1001100

IFGaln:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 19 dB
Ref 21.00 dBm

1P

1
ittt ol A T T TN SN P TTCNT T Te E

Start 5.2200 GHz
#Res BW 1.0 MHz

Stop 5.5000 GHz

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

Agilent Spectrum Analyzer - Swept SA

Avg Type: RMS

AL p
Marker 1 5.107400000000 GHz Aot 10000

Trig: Free Run

PNO: Fast OO0
" #Arten: 30 4B

IFGaln:Low
Ref Offset 1.9 dBs Mkr1
Ref 21.00 dBm

el1P

'1

| P v v e R e S R B SR B bpbagutic

‘Start 5.0000 GHz
#Res BW 1.0 MHz

Stop 5.2000 GHz
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

& STATUS

Avg Type: RMS
Trig: Free Run AvglHold:>100/100

'NO: Fast OO
" #Arten: 30 4B

IFGaln:Low

Ref Offset 19 dB
Ref 21.00 dBm

1

“"Wﬂﬂ-m.!h!n\ﬁmfu‘-k.ﬂu".l\ L ST T R S R PR SN S TRMTR P N R

Start 5.2200 GHz
#Res BW 1.0 MHz

Stop 5.5000 GHz

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

Agilent Spectrum Analyzer - Swept SA
o hL F
Marker 1 5.149960000000 GHz
PNO: Fast (5
IFGalnLow

Avg Type: RMS

Trig: Free Run ‘AvglHold:>100/00
# 4B

Ref Offset 1.9 dB
Ref 21.00 dBm

el

‘Start 5.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

= g sTaTUS

Stop 5.2300 GHz
Sweep 1.000 ms (1001 pts)

Avg Type: RMS
AvglHold:>100/100

Ref Offset 19 dB
Ref 21.00 dBm

1

N
et ol

i
bbbt AL T O ST TR AW AR WA

Start 5.1300 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

usc [ STATUS.

Stop 5.5000 GHz
Sweep 1.000 ms (1001 pts)
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oS ———————ry

RL 2
Marker 1 5.093800000000 GHz
PNO: Fast (51

Trig: Fres Run
IFGain:Low # 48

Ref Offset 1.9 dB
Ref 21.00 dBm

Trace 1Pa

1

Start 5.0000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

802.11ac (VHT20) Band edge-left side

Avg Type: RMS
‘AvglHold:>100/100

| ToPrm—_T AT N e =R B SR Ly

Stop 5.2000 GHz
Sweep 1.000 ms (1001 pts)
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e ————y

RL C
Marker 1 5.356360000000 GHz

Ref Offset 1.9 dB
Ref 21.00 dBm

Trace 1P4ss

2
™

S L e e s

Start 5.2200 GHz

#Res BW 1.0 MHz #V/BW 3.0 MHz*

802.11ac (VHT20) Band edge-right side

b e e e e e et A AL

Avg Type: RMS
Avg|Hold:>100/100

Stop 5.5000 GHz
Sweep 1.000 ms (1001 pts)

oS ———————ry
AL : .
Marker 1 5.151340000000 GHz
PNO: Fast (3
IFGalniLow

Ref Offset 1.9 dB
Ref 21.00 dBm

Trace 1Pa

Tl v st B A s e

Start 5.0000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Avg Type: RMS
‘AvglHold:>100/100

Sweep 1.000 ms (1001 pts)

Ref Offset 1.9 dB
Ref 21.00 dBm

Trace 1P4ss

LI
I__ » ‘I..]

‘;l
Haaaie

Start 5.1300 GHz
#Res BW 1.0 MHz

Stop 5.2300 GHz
#V/BW 3.0 MHz*

Avg Type: RMS
Avg|Hold:>100/100

Mkr1 5.428 96 GHz
8. dBm

1

e Pt pon il B e

Stop 5.5000 GHz
Sweep 1.000 ms (1001 pts)

Ref Offset 1.9 dB
Ref 21.00 dBm

1F

g
|'"'WH i

f

W

Vsl da ko 45

Start 5.0000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Avg Type: RMS
‘AvglHold:>100/00

Mkr1 5.1

Sweep 1.000 ms (1001 pts)

Ref Offset 1.9 dB
Ref 21.00 dBm
7

I
ip e PR T

Start 5.0000 GHz
#Res BW 1.0 MHz

Stop 5.4700 GHz
#V/BW 3.0 MHz*

Avg Type: RMS
AvglHold:>100/100

-r;,h“”‘w 1
e T LS S R TRy

Stop 5.4700 GHz
Sweep 1.000 ms (1001 pts)
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U-NII-3

802.11a Band edge-left side

oS ———————ry
Avg Type: RMS

RL 2
Marker 1 5.650875000000 GHz AvglHold:> 1001100

Trig: Frea Run

PNO: Fast (0
" Atten: 30 dB

IFGain:Low

Ref Offset 1.9 dB
Ref 21.00 dBm

Trace 1Pa

1

| ST —————r PR AP P A T A AN st g A AP

Start 5.3500 GHz
#Res BW 1.0 MHz

Stop 5.7650 GHz

#VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
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802.11a Band edge-right side

e ————y
Avg Type: RMS
Avg|Hold:>100/100

Mkr1 5.950 275 GHz

Ref Offset 1.9 dB oy
-48.279 dBm

Ref 21.00 dBm
Trace 1P4ss

APV,

1
, ¢
P b Yo L A, A o

Start 5.80500 GHz
#Res BW 1.0 MHz

Stop 6.00000 GHz

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

oS ———————ry
Avg Type: RMS

RL B 2
Marker 1 5.638840000000 GHz AvalHeras 100100

Trig: Frea Run

PNO: Fast (0
" Atten: 30 dB

IFGain:Low

Ref Offset 1.9 dB
Ref 21.00 dBm

Trace 1Pa

1

a0 L b oo e ek et b e T S

Start 5.3500 GHz
#Res BW 1.0 MHz

Stop 5.7650 GHz

#VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Avg Type: RMS
Avg|Hold:>100/100
IFGain:Low

Ref Offset 1.9 dB
Ref 21.00 dBm

Trace 1P4ss

1
Y, ¢
Crisionhntb il bt i S L e )

Start 5.80500 GHz
#Res BW 1.0 MHz

Stop 6.00000 GHz

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

Agilent Spectrum Analyzer - Swept SA

Avg Type: RMS
‘AvglHold:>100/00

AL p
Marker 1 5.611750000000 GHz

Orfeer G Trig:FreeRun
IFGain:Low 3

Ref Offset 1.9 dB
Ref 21.00 dBm

1F

| A T R S e S s

Start 5.4700 GHz
#Res BW 1.0 MHz

Stop 5.7850 GHz

#VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Avg Type: RMS
AvglHold:>100/100

Ref Offset 1.9 dB
Ref 21.00 dBm

,

y, ;

g
et A bt e e el

Start 5.7450 GHz
#Res BW 1.0 MHz

Stop 6.0000 GHz

#V/BW 3.0 MHz* Sweep 1.000 ms (1001 pts)
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oS ———————ry

RL B 2
Marker 1 5.612280000000 GHz

Ref Offset 1.9 dB
Ref 21.00 dBm

Trace 1Pa

802.11ac (VHT20) Band edge-left side

A

Trig: Frea Run

PNO: Fast (0
" Atten: 30 dB

IFGain:Low

| SRR S BTN TR A T Y e

Start 5.3500 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

Avg Type: RMS
‘AvglHold:>100/100

Stop 5.7650 GHz
Sweep 1.000 ms (1001 pts)
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e ————y
AL "
Marker 1 5.991225000000 GHz

Ref Offset 1.9 dB
Ref 21.00 dBm

Trace 1P4ss

iy,
W "y

Start 5.80500 GHz
#Res BW 1.0 MHz

802.11ac (VHT20) Band edge-right side

WM':.,aau.u.yi-&hw,‘.m.iﬁw

#V/BW 3.0 MHz*

Avg Type: RMS
Avg|Hold:>100/100

1

gl S DR i |

Stop 6.00000 GHz
Sweep 1.000 ms (1001 pts)

oS ———————ry

RL B 2
Marker 1 5.591275000000 GHz

Ref Offset 1.9 dB
Ref 21.00 dBm

Trace 1Pa

Start 5.4700 GHz
#Res BW 1.0 MHz

Trig: Frea Run

PNO: Fast (0
" Atten: 30 dB

IFGain:Low

#VBW 3.0 MHz*

Avg Type: RMS
‘AvglHold:>100/100

Stop 5.7850 GHz
Sweep 1.000 ms (1001 pts)

Ref Offset 1.9 dB
Ref 21.00 dBm

Trace 1P4ss

,. Mm"‘\{ “Uu-.,‘_‘_‘

Start 5.7450 GHz
#Res BW 1.0 MHz

IF Galn:Low

W,

#V/BW 3.0 MHz*

Avg Type: RMS
Avg|Hold:>100/100

1

!
l"L“*""'W'J"%LA“*-w-“«nM‘kvmv«-.'wtw«-lawswm.w‘-um'.n.».w.»,k.ltw.u

Stop 6.0000 GHz
Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
AL F
Marker 1 5.651760000000 GHz

Ref Offset 1.9 dB
Ref 21.00 dBm

1F

bbb, At L

Start 5.4700 GHz
#Res BW 1.0 MHz

Orfeer G Trig:FreeRun
IFGain:Low 3

"\

.‘l'l-a.u,‘.-“l{‘,h-l1“5‘..}41!.’“&‘1-‘A\".I-U,JV‘*.‘N“‘W‘

#VBW 3.0 MHz*

Avg Type: RMS
‘AvglHold:>100/00

Stop 5.8250 GHz
Sweep 1.000 ms (1001 pts)

Ref Offset 1.9 dB
Ref 21.00 dBm
7

s

Start 5.7450 GHz
#Res BW 1.0 MHz

#V/BW 3.0 MHz*

Avg Type: RMS
AvglHold:>100/100

'1

ALt Ao Ao A bt niomt o

Stop 6.0000 GHz
Sweep 1.000 ms (1001 pts)

Waltek Testing Group Co., Ltd.
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12 6 dB Bandwidth

Test Requirement:

Test Method:

Test Limit:
Test Result:

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,;
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FCC CFR47 Part 15 Section 15.407(e)

KDB 662911 D01 Multiple Transmitter Output v02r01, October 31,

2013

KDB789033 D02 General U-NII Test Procedures New Rules v02r01

Section C
2> 500 kHz
PASS

2. The following procedure shall be used for measuring this bandwidth:

a) Set RBW =100 kHz.

b) Set the video bandwidth (VBW) = 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:

Ant. 1
Band Operation mode 6 dB Bandwidth (MHz)

Low Middle High
802.11a 15.11 15.69 16.05
802.11n(HT20) 15.70 15.65 15.95
U-NIL3 802.11n(HT40) 35.09 / 35.07
802.11ac (VHT20) 15.68 15.65 15.13
802.11ac (VHT40) 35.10 / 35.06

802.11ac (VHT80) / 75.70 /

Note: Both Ant. 1 and Ant. 2 have been tested separately, and the report only shows the worst case.

Test plots refer to next page:

Waltek Testing Group Co., Ltd.
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Test result plot:
802.11a U-NII-3 Low channel

Agilent Spectrum Analyzer - Dccupied BW.
RL

Center Freq 5.74500000 GHz

#IFGaln:Low

Ref 21.00 dBm

Center 5.745 GHz
#Res BW 100 kHz
Occupied Bandwidth
16.301 MHz
79.606 kHz
15.11 MHz

Transmit Freq Error
x dB Bandwidth

P A
Center Freq: 5.745000000 GHz
Trig: Free Run Avg|Hold=>100/100
#Atten: 30 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

99.00 %
-6.00 dB

11:07:06.4M 58027, 2022
Radio Std: None

Radio Device: BTS

‘Span 30 MHz
Sweep 3.733ms)
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802.11a U-NII-3 Middle channel

Agilent Spectrum Analyzer - Occupied BW
RL
Center Freq 5.785000000 GHz

Ref 21.00 dBm

Center 5.785 GHz
#Res BW 100 kHz
Occupied Bandwidth
16.316 MHz
105.19 kHz
15.69 MHz

Transmit Freq Error
x dB Bandwidth

==
#IFGainLow

A

Center Freq: 5785000000 GH:

Trig:

#VBW 300 kHz

Total Power

OBW Power
x dB

iz
‘AvglHold:>100/100

8.81 dBm

99.00 %
-6.00 dB

11:06:18 4M Sap 27, 2022
Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 3.733 ms

gilent Spectrum Analyzer - Occupied BW
RL p
Center Freq 5.825000000 GHz

=)
#IFGaln:Low

Ref 21.00 dBm

o
Fiasoipaf

Center 5.825 GHz
#Res BW 100 kHz
Occupied Bandwidth
16.333 MHz
100.83 kHz
5 MHz

Transmit Freq Error
x dB Bandwidth

802.11a U-NII-3 High channel

; A
Center Freq: 5825000000 GHz

Trig: Free Run ‘Avg|Hold:> 100100
#Atten: 30 dB

#VBW 300 kHz

Total Power 10.8 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

11:09:024M 58027, 2022
Radio Std: None

Radio Device: BTS

‘Span 30 MHz
Sweep 3.733ms)

=)
#IFGaln:Low

Ref 21.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
17.516 MHz
83.112 kHz
15.70 MHz

Transmit Freq Error
x dB Bandwidth

; A
Center Freq: 5,745000000 GHz

Trig: Free Run ‘Avg|Hold:> 100100
#Atten: 30 dB

#VBW 300 kHz

Total Power 8.42 dBm

OBW Power
x dB

99.00 %
-6.00 dB

B STATUS

11:12:05 M 58027, 2022
Radio Std: None

Radio Device: BTS

Sweep 3.733 ms|

Agilent Spectrum Analyzer - Occupied BW
RL
Center Freq 5.785000000 GHz

Ref 21.00 dBm

#Res BW 100 kKHz
Occupied Bandwidth
17.506 MHz
96.041 kHz
15.65 MHz

Transmit Freq Error
x dB Bandwidth

&
#IFGainLow

&
Center Freq: 6.785000000

#VBW 300 kHz

Total Power

OBW Power
x dB

802.11n HT20 U-NII-3 Middle channel

GHz
‘AvglHold:>100/100

8.40 dBm

99.00 %
-6.00 dB

STATUS.

Radio

Radio Device: BTS

11:12:40 A Sap 27, 2022

Span 30 MHz
Sweep 3.733 ms

Waltek Testing Group Co., Ltd.
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Reference No.: WTD22D09190663W002 V1

Agilent Spectrum Analyzer - Dccupied BW

RL 2
Center Freq 5.825000000 GHz

[==]

AIFGain:Low

Ref 21.00 dBm

#Res BW 100 kHz

Occupled Bandwidth

17.548 MHz
94,091 kHz
15.95 MHz

Transmit Freq Error
x dB Bandwidth

802.11n HT20 U-NII-3 High channel

Center Fraq: 5.825000000 GHz

Trig: Free Run
# 48

#VBW 300 kHz

Total Power

OBW Power
x dB

FF 11:13:44 AM Sep 27, 2022
H: Radio Std: Non
‘AvglHold:>100/100

Radio Devi

Span 30 MHz
Sweep 3.733 ms|

11.0 dBm

99.00 %

&
AIFGain:Low

Ref 21.00 dBm

#Res BW 100 kHz

Occupled Bandwidth

17.522 MHz
94,122 kHz
15.68 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: §.745000000
Trig: Free Rus

#VBW 300 kHz

Total Power

OBW Power
x dB

GHz Radio Std: None

H 11:09:53AM Sep27, 2022

‘AvglHold:>100/100
Radio Device: BTS

Span 30 MHz
Sweep 3.733 ms|

8.35 dBm

99.00 %

Page 41 of 82

Agilent Spectrum Analyzer - Occupied BW

L C
Center Freq 5.785000000 GHz

e
#IF Gain:Low

Ref 21.00 dBm

Center 5.785 GHz

#Res BW 100 kHz

Occupled Bandwidth

17.516 MHz
100.81 kHz
15.65 MHz

Transmit Freq Error
x dB Bandwidth

802.11ac VHT20 U-NII-3 Middle channel

GHz
‘Avg|Hold:>100/100

#VBW 300 kHz

Total Power 9.00 dBm

OBW Power
x dB

99.00 %
-6.00 dB

11:10:20 AM Sap 27, 2002
Radio Std: None

Radio Device: BTS

Sweep 3.733 ms|

=<
#IFGainLow

Ref 21.00 dBm

Center 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.518 MHz

85.634 kHz
15.13 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

OBW Power
x dB

1:10:57 AM 58027, 2022
Radio Std: Nene

Radio Device: BTS

‘Span 30 MHz
Sweep 3.733 ms|

11.0 dBm

99.00 %

Waltek Testing Group Co., Ltd.
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802.11n HT40 U-NII-3 Low channel

o S————————

RL
Span 60.000 MHz

(==
AIFGain:Low

Ref 21.00 dBm

Wreytorngeg ey

Center 5.755 GHz
#Res BW 100 kHz
Occupied Bandwidth
35.819 MHz
123.94 kHz
35.09 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.755000000

Trig: Frea Run
# 48

#VBW 300 kHz

Total Power

OBW Power
x dB

H 11:14:40AM Sep27, 2002

GI"{Z Radie Std: None
‘AvglHold:>100/100

Radio Dev| TS

X e al

Span 60 MHz
Sweep 7.467 ms|

7.71 dBm

99.00 %
-6.00 dB
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802.11n HT40 U-NII-3 High channel

Agilent Spectrum Analyzer - Occupied BW

L C
Center Freq 5.795000000 GHz

=
#IF Gain:Low

Ref 21.00 dBm

P,

OR——

Center 5.795 GHz
#Res BW 100 kHz
Occupied Bandwidth
35.803 MHz
175.40 kHz
35.07 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.795000000 GHz

H:
‘Avg|Hold:>100/100

#VBW 300 kHz

Total Power

OBW Power
x dB

11:15:24 AM Sap 27, 2002
Radio Std: None

Radio Device: BTS

Span 60 MHz
Sweep 7.467 ms|

&
AIFGain:Low

st KL

Center 5.755 GHz
#Res BW 100 kHz
Occupied Bandwidth
35.805 MHz
90.422 kHz
35.10 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

OBW Power
x dB

H 11:16:13AM Sep27, 2022

Center Freq: $.755000000 GHz Radie Std: None
Trig: Free Rus

‘AvglHold:>100/100

Radio Dev| TS

Sweep 7.467 ms)

7.62 dBm

99.00 %

=
#IF Gain:Low

Ref 21.00 dBm

Fruptolrgbin et H

Center 5.795 GHz
#Res BW 100 kHz
Occupied Bandwidth
35.802 MHz
130.94 kHz
35.06 MHz

Transmit Freq Error
x dB Bandwidth

GH:
‘Avg|Hold:>100/100

preel el i b

#VBW 300 kHz

Total Power 8.31 dBm

OBW Power
x dB

99.00 %
-6.00 dB

11:16:45 AM Sap 27, 2002
Radio Std: None

Radio Device: BTS

Sweep 7.467 ms,

Ref 21.00 dBm

Center 5.775 GHz
#Res BW 100 kHz
Occupied Bandwidth
75.267 MHz
156.50 kHz
75.70 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

OBW Power
x dB

1:17:20 AM 58027, 2022
Radio Std: Nene

Radio Device: BTS

Span 120 MHz|
Sweep 14.87 ms

7.58 dBm

99.00 %
-6.00 dB

Waltek Testing Group Co., Ltd.
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13 Emission Bandwidth (EBW) and 99% Occupied Bandwidth

Test Requirement: 47 CFR Part 15C Section 15.407 (a)
KDB 662911 D01 Multiple Transmitter Output v02r01, October 31,
2013

Test Method: KDB 789033 D02 General UNII Test Procedures New Rules v02r01
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.

arwbd

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 Ill.A and 111.C for determining 99% bandwidth.

Waltek Testing Group Co., Ltd.
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13.2 Test Result:

Ant. 1

Page 44 of 82

26 dB Bandwidth (MHz)

99% Bandwidth (MHz)

Band Operation mode
Low Middle High Low Middle High

802.11a 19.49 19.71 19.73 16.389 16.409 16.407
802.11n(HT20) 19.65 20.08 19.78 17.552 17.577 17.575
802.11n(HT40) 39.59 / 39.53 35.936 / 35.948
Ui 802.11ac (VHT20) 19.53 19.90 19.86 17.608 17.534 17.551
802.11ac (VHTA40) 40.24 / 39.57 35.934 / 35.985

802.11ac (VHTS80) / 80.61 / / 75.413 /
802.11a 19.58 19.46 19.57 16.373 16.367 16.338
802.11n(HT20) 20.01 20.09 19.85 17.534 17.559 17.518
802.11n(HT40) 39.83 / 39.15 35.964 / 36.001
IS 802.11ac (VHT20) 19.70 19.90 20.15 17.543 17.547 17.541
802.11ac (VHTA40) 39.71 / 39.57 35.970 / 35.911

802.11ac (VHTS80) / 79.29 / / 75.346 /

Note: Both Ant. 1 and Ant. 2 have been tested separately, and the report only shows the worst case.

Test plots refer to next page:
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802.11a Low channel

o S————————

RL 2
Center Freq 5.180000000 GHz

(==
AIFGain:Low

Ref 21.00 dBm

#Res BW 220 kHz
Occupled Bandwidth

16.389 MHz

76.489 kHz

19.49 MHz

Transmit Freq Error
x dB Bandwidth

Radio Std: None

#VBW 680 kHz

Total Power 6.21 dBm

OBW Power 99.00 %
x dB -26.00 dB

v A, ALIGH CFF 03:47:38PM Sep
Center Freq: §.180000000 GHz

Trig: Frea Run ‘AvglHold:>100/100

# 48

Radio Dev| TS
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802.11a Middle channel

Agilent Spectrum Analyzer - Occupied BW

L C
Center Freq 5.200000000 GHz

=
#IF Gain:Low

Ref 21.00 dBm

Center 5.2 GHz
#Res BW 220 kHz
Occupied Bandwidth
16.409 MHz
57.774 kHz
19.71 MHz

Transmit Freq Error
x dB Bandwidth

— Y (03:48:43 PM Se 26, 2022
Center Freq: 5.200000000 GHz Radio Std: None

H:
‘Avg|Hold:>100/100
Radio Device: BTS

#VBW 680 kHz

Total Power 7.05 dBm

OBW Power 99.00 %
x dB -26.00 dB

o S————————

"L B 3
Center Freq 5.240000000 GHz

(==
AIFGain:Low

Ref 21.00 dBm

Center 5.24 GHz
#Res BW 220 kHz
Occupied Bandwidth
16.407 MHz
68.901 kHz
19.73 MHz

Transmit Freq Error
x dB Bandwidth

- A\ALIGH OFF 03:49:21 PM 5
Center Freg: 5.240000000 GHz Radio Std: None
Trig: Free Run ‘AvglHold:> 1001100

#VBW 680 kHz

Total Power 8.21 dBm

OBW Power 99.00 %
x dB -26.00 dB

Radio Dev| TS

e}
#IFGainLow

Ref 21.00 dBm

#Res BW 220 kHz

Occupied Bandwidth

17.552 MHz
66.689 kHz
19.65 MHz

Transmit Freq Error
x dB Bandwidth

o

#VBW 680 kHz

Total Power 2,35 dBm

OBW Power 99.00 %
x dB -26.00 dB

Agilent Spectrum Analyzer - Occupied BW
AL
Center Freq 5.200000000 GHz

==
#IFGain:Low

Ref 21.00 dBm

Center 5.2 GHz
#Res BW 220 kHz
Occupied Bandwidth
17.577 MHz
67.658 kHz
20.08 MHz

Transmit Freq Error
x dB Bandwidth

802.11n HT20 Middle channel

5131 M Sap.
GHz Radio Std: None
‘Avg|Hold:>100/100
Radio Device: BTS

#VBW 680 kHz

Total Power 4.89 dBm

OBW Power 99.00 %
x dB -26.00 dB

Waltek Testing Group Co., Ltd.
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Agilent Spectrum Analyzer - Dccupied BW

RL 2
Center Freq 5.240000000 GHz

Ref 21.00 dBm

oty

Center 5.24 GHz
#Res BW 220 kHz

Occupied Bandwidth

(==
AIFGain:Low

17.575 MHz

Transmit Freq Error
x dB Bandwidth

73.208 kHz
19.78 MHz

Center Freq: 5.240000000

Trig: Fres Run
# 48

#VBW 680 kHz

Total Power

OBW Power
x dB

GHz
‘AvglHold:>100/100

802.11n HT20 High channel

5.48 dBm

99.00 %
-26.00 dB

3:50:27 PM Sap!
Radio Std: None

Radio Dev| TS
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Ref 21.00 dBm

#Res BW 220 kHz

Occupied Bandwidth
17

Transmit Freq Error

x dB Bandwidth

(==
AIFGain:Low

8 MHz
86.540 kHz
19.53 MHz

Center Freq: §.180000000
Trig: Free Rus

#VBW 680 kHz

Total Power

OBW Power
x dB

GHz
‘AvglHold:>100/100

3.07 dBm

99.00 %
-26.00 dB

354,23 PM 5%
Radio Std: None

Radio Dev| TS

Agilent Spectrum Analyzer - Occupied BW

L C
Center Freq 5.200000000 GHz

Ref 21.00 dBm

Center 5.2 GHz
#Res BW 220 kHz
Occupied Bandwidth
17.534 MHz
72.138 kHz
19.90 MHz

Transmit Freq Error
x dB Bandwidth

e
#IF Gain:Low

802.11ac VHT20 Middle channel

5156 PH Sep.
GHz Radio Std: None
‘Avg|Hold:>100/100
Radio Device: BTS

#VBW 680 kHz

Total Power 4.56 dBm

OBW Power
x dB

99.00 %
-26.00 dB

Ref 21.00 dBm

#Res BW 220 kHz

Occupied Bandwidth

#IFGainLow

17.551 MHz

Transmit Freq Error
x dB Bandwidth

77.126 kHz
19.86 MHz

#VBW 680 kHz

Total Power

OBW Power
x dB

5.60 dBm

99.00 %
-26.00 dB

3553 PM 5
Radio Std: None

Radio Device: BTS

Waltek Testing Group Co., Ltd.
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802.11n HT40 Low channel

o S————————

Center Freq: §.190000000 GHz
Run ‘AvglHold:>100/100
48

RL 2
Center Freq 5.190000000 GHz
=]

Trig: Fr
#IFGain:Low #

Ref 21.00 dBm

pronry e

Center 5.19 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power 5.12 dBm
35.936 MHz

87.123 kHz
39.59 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

3:59:49PM Sep!
Radio Std: None

Radio Dev| TS
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802.11n HT40 High channel

Agilent Spectrum Analyzer - Occupied BW

L C
Center Freq 5.230000000 GHz

Ref 21.00 dBm

[ gty

Center 5.23 GHz
#Res BW 430 kHz
Occupied Bandwidth
35.948 MHz
103.84 kHz
39.53 MHz

Transmit Freq Error
x dB Bandwidth

=
#IF Gain:Low

(03:53.04 PM Sen 26, 2022

Center Freq: 5230000000 GHz Radio Std: None

H:
‘Avg|Hold:>100/100
Radio Device: BTS

A A A e

#VBW 1.3 MHz

Total Power 6.16 dBm

OBW Power
x dB

99.00 %
-26.00 dB

Center Freg: 5180000000 GHz
oo Trig:Fre ur Avg|Hold:>100/100
AIFGain:Low

Ref 21.00 dBm

bt st o

Center 5.19 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power 5.58 dBm
35.934 MHz

69.448 kHz
40.24 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Dev| TS

802.11ac

#IF Gain:Low

Ref 21.00 dBm

[

Center 5.23 GHz
#Res BW 430 kHz
Occupied Bandwidth
35.985 MHz
72.075 kHz
39.57 MHz

Transmit Freq Error
x dB Bandwidth

13:58.00 PM 5o 26, 2
Radio Std: None

Radio Device: BTS

#VBW 1.3 MHz

Total Power 6.34 dBm

OBW Power
x dB

99.00 %
-26.00 dB

Center
oo Trig:

GHz
. Avg|Hold:>100/100
#IFGainLow A

Ref 21.00 dBm

#Res BW 820 kHz #VBW 2.7 MHz

Occupied Bandwidth Total Power
75.413 MHz

146.06 kHz
80.61 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

020 AMNa 10, 2022

Radio Std: Nene

Radio Device: BTS

i
P b g
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802.11a Low channel

(==
AIFGain:Low

Ref 21.00 dBm

- A\ ALIGH FF 11:42:17 AM Sep 27, 2022
Center Freq: §.745000000 GHz

Trig: Fres Run ‘AvglHold>1001100

# 4B

Radio Std: None

Radio Dev| TS

e AP

Center 5.745 GHz
#Res BW 220 kHz
Occupied Bandwidth
16.373 MHz
100.60 kHz
19.58 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 680 kHz

Total Power 9.73 dBm

OBW Power 99.00 %
x dB -26.00 dB
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802.11a Middle channel

Agilent Spectrum Analyzer - Occupied BW

L C
Center Freq 5.785000000 GHz

e
#IF Gain:Low

Ref 21.00 dBm

Center 5.785 GHz
#Res BW 220 kHz
Occupied Bandwidth
16.367 MHz
65.951 kHz
19.46 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.785000000 GHz

11:56:10 AM Sap 27, 2022
H: Radio Std: None
‘Avg|Hold:>100/100

Radio Device: BTS

ot A st At

#VBW 680 kHz

Total Power 8.98 dBm

OBW Power 99.00 %
x dB -26.00 dB

(==
AIFGain:Low

Ref 21.00 dBm

Center 5.825 GHz
#Res BW 220 kHz
Occupied Bandwidth
16.338 MHz
62.229 kHz
19.57 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: §.825000000 GHz
Trig: Free Rus

* 11:55:41 AM 527, 2022
Radie Std: None

Run ‘AvglHold:>100/100

Radio Device: BTS

#VBW 680 kHz

Total Power 11.6 dBm

OBW Power 99.00 %
x dB -26.00 dB

Ref 21.00 dBm

P

Center 5.745 GHz
#Res BW 220 kHz

Occupied Bandwidth

17.534 MHz
84.735 kHz
20.01 MHz

Transmit Freq Error
x dB Bandwidth

1:57:43 AM 58027, 2022
Radio Std: None

Radio Device: BTS

#VBW 680 kHz

Total Power 7.11 dBm

OBW Power 99.00 %
x dB -26.00 dB

Agilent Spectrum Analyzer - Occupied BW
AL
Center Freq 5.785000000 GHz

=
#IFGain:Low

Ref 21.00 dBm

Ne——, e

Center 5.785 GHz
#Res BW 220 kHz
Occupied Bandwidth
17.559 MHz
88.403 kHz
20.09 MHz

Transmit Freq Error
x dB Bandwidth

802.11n HT20 Middle channel

155065 AM Sap 27, 2022
GHz Radio Std: None
‘Avg|Hold:>100/100

Radio Device: BTS

A el g

#VBW 680 kHz

Total Power 6.90 dBm

OBW Power 99.00 %
x dB -26.00 dB
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802.11n HT20 High channel

Agilent Spectrum Analyzer - Dccupied BW

RL 2
Center Freq 5.825000000 GHz

AIFGain:Low

Ref 21.00 dBm

Center 5.825 GHz
#Res BW 220 kHz
Occupied Bandwidth
17.518 MHz
88.658 kHz
19.85 MHz

Transmit Freq Error
x dB Bandwidth

[==]

Center Fraq: 5.825000000 GHz

H 11:58:28.AM Sep27, 2022
Radio Std: None

GH;
Trig: Free Run ‘AvglHold>1001100
# 4B

Radio Dev| TS

#VBW 680 kHz

Total Power 8.99 dBm

OBW Power
x dB

99.00 %
-26.00 dB

&
AIFGain:Low

Ref 21.00 dBm

Center 5.745 GHz
#Res BW 220 kHz
Occupied Bandwidth
17.543 MHz
88.497 kHz
19.70 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: §.745000000 GHz
Trig: Free Rus

o 11:56:20 AM 527, 2022
Radie Std: None

‘AvglHold:>100/100

Radio Device: BTS

#VBW 680 kHz

Total Power 9.43 dBm

OBW Power
x dB

99.00 %
-26.00 dB

802.11ac VHT20 Middle channel

Agilent Spectrum Analyzer - Occupied BW

L C
Center Freq 5.785000000 GHz

e
#IF Gain:Low

Ref 21.00 dBm

Center 5.785 GHz
#Res BW 220 kHz
Occupied Bandwidth
17.547 MHz
98.126 kHz
19.90 MHz

Transmit Freq Error
x dB Bandwidth

11:56:41 AM Sep 27, 2022
GHz Radio Std: None
‘Avg|Hold:>100/100

Radio Device: BTS

#VBW 680 kHz

Total Power 7.41 dBm

OBW Power
x dB

99.00 %
-26.00 dB

Ref 21.00 dBm

Center 5.825 GHz
#Res BW 220 kHz
Occupied Bandwidth
17.541 MHz
82.982 kHz
20.15 MHz

Transmit Freq Error
x dB Bandwidth

1:57:06 AM 580 27, 2022
Radio Std: None

Radio Device: BTS

#VBW 680 kHz

Total Power 8.92 dBm

OBW Power
x dB

99.00 %
-26.00 dB
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802.11n HT40 Low channel 802.11n HT40 High channel

o S————————

RL 2
Center Freq 5.755000000 GHz

(==
AIFGain:Low

Ref 21.00 dBm

| Sere—

Center 5.755 GHz
#Res BW 430 kHz
Occupied Bandwidth
35.964 MHz
154.37 kHz
39.83 MHz

Transmit Freq Error
x dB Bandwidth

N A ALIGH OFF 11:50:52AM Sep 27, 2022
Center Freq: $.755000000 GHz

Run ‘AvglHold:>100/100

48

Radie Std: None
Trig: Fr
# Radio Device: BTS

A Al

#VBW 1.3 MHz

Total Power 7.02 dBm

OBW Power
x dB

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occupied BW

L C
Center Freq 5.795000000 GHz

=
#IF Gain:Low

Ref 21.00 dBm

;ﬁ.-r,ir{ Mt

A

|

Center 5.795 GHz
#Res BW 430 kHz
Occupied Bandwidth
36.001 MHz
155.56 kHz
39.15 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.795000000 GHz

RRAL Ay
o

#VBW 1.3 MHz

Total Power

OBW Power
x dB

1200:15PM Sep
H: Radio Std: None
‘Avg|Hold:>100/100

Radio Device: BTS

S

7.22 dBm

99.00 %
-26.00 dB

&
AIFGain:Low

Ref 21.00 dBm

[T

Center 5.755 GHz
#Res BW 430 kHz
Occupied Bandwidth
35.970 MHz
101.29 kHz
39.71 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: $.755000000 GHz
Trig: Free Rus

FF 12:00:57 PM S
Radie Std: None

‘AvglHold:>100/100

Radio Device: BTS

AR

#VBW 1.3 MHz

Total Power 6.72 dBm

OBW Power
x dB

99.00 %
-26.00 dB

=
#IF Gain:Low

Ref 21.00 dBm

| Prr—

Center 5.795 GHz
#Res BW 430 kHz
Occupied Bandwidth
35.911 MHz
169.88 kHz
39.57 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 1.3 MHz

Total Power

OBW Power
x dB

12.01:30PM Sep
Radio Std: None

Radio Device: BTS

A ity

7.75 dBm

99.00 %
-26.00 dB

Ref 21.00 dBm

bty

Center 5.775 GHz
#Res BW 820 kHz
Occupied Bandwidth
75.346 MHz
216.96 kHz
79.29 MHz

Transmit Freq Error
x dB Bandwidth

13330 AM 580 27, 2022
Radio Std: None

Radio Device: BTS

#VBW 2.7 MHz

Total Power 8.50 dBm

OBW Power
x dB

99.00 %
-26.00 dB
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