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e Keysight Spectrum Analyzer - Occupied BW \i/lil@-l
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [05:59:17 PM Sep 14, 2020
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Frequency
NEE —— Trig: Free Run Avg|Heold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.41616 GHz
Ref Offset 19.48 dB
||1Lo dBidiv Ref 20.00 dBm 14.887 dBm
og
oo Center Freq|
0.00 2.412000000 GHz|
-10.0 ¢4
-20.0
-30.0
-40.0
-50.0
-50.0
-70.0
Center 2.412 GHz Span 40 MHz CF Ste
|#Res BW 430 kHz #VBW 1.5 MHz Sweep 1ms 4.000000 MHF;
JAuto Man
Occupied Bandwidth Total Power 29.0 dBm
23.317 MHZ Freq Offset
Transmit Freq Error 302.84 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 39.96 MHz x dB -26.00 dB
MSG ISTATUS
11N20SISO_Antl 2412
e Keysight Spectrum Analyzer - Occupied BW \ijlgl@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:04:16 PM Sep 14, 2020
[Center Freq 2.417000000 GHz | Center Freq: 2.417000000 GHz Radio Std: None Frequency
NFE —— Trig: Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.4092 GHz
Ref Offset 19.48 dB
||1Lo dBldiv Ref 20.00 dBm 12.936 dBm
og |
oo e Center Freq||
0.00 2.417000000 GHz|
-10.0 o g
200
-30.0
-40.0
-50.0
-E0.0
-70.0
Center 2.417 GHz Span 40 MHz CF Ste
|#Res BW 430 kHz #VBW 1.5 MHz Sweep 1ms 4.000000 MHF;
. . lAuto Man
Occupied Bandwidth Total Power 27.0 dBm
18.562 MHz Freq Offset
Transmit Freq Error 22.706 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 36.02 MHz x dB -26.00 dB
MSG ISTATUS

11N20SISO_Antl_2417
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e Keysight Spectrum Analyzer - Occupied BW \i/lil@-l
RL | RF [s02 DC | SENSE:INT] [ ALIGN AUTO [06:09:23 PM Sep 14, 2020
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Frequency
NEE —— Trig: Free Run Avg|Heold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.4412 GHz
Ref Offset 19.51 dB
||1o dBidiv Ref 20.00 dBm 14.711 dBm
Log T ¥
oo Center Freq|
0.00 2.437000000 GHz|
-10.0 e =
-20.0
-30.0
-40.0
-50.0
-50.0
-70.0
Center 2.437 GHz Span 40 MHz CF Ste
|#Res BW 430 kHz #VBW 1.5 MHz Sweep 1ms 4.000000 MHF;
[Auto Man
Occupied Bandwidth Total Power 28.6 dBm
2 1 .557 MHZ Freq Offset
Transmit Freq Error -342.98 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 39.95 MHz x dB -26.00 dB
MSG ISTATUS
11N20SISO_Antl 2437
s Keysight Spectrum Analyzer - Occupied BW \i/lil@-l
RL | RF [500 bC | | SENSE:INT] | ALIGN AUTO [06:13:53 PM Sep 14, 2020
[Center Freq 2.457000000 GHz | Center Freq: 2.457000000 GHz Radio Std: None Frequency
NFE —— Trig: Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.4522 GHz
Ref Offset 19.51 dB
||1o dBldiv Ref 20.00 dBm 12.108 dBm
Log | ' |
100 EYEN CNE - | Center Freq(]
0.00 2.457000000 GHz|
-10.0
200 A, A1)
-30.0
-40.0
-50.0
-E0.0
-70.0
Center 2.457 GHz Span 40 MHz CF Ste
|#Res BW 430 kHz #VBW 1.5 MHz Sweep 1ms 4.000000 MHF;
. . JAuto Man
Occupied Bandwidth Total Power 25.8 dBm
18.290 MHz Freq Offset
Transmit Freq Error -22.333 kHz % of OBW Power  99.00 % O Hz
x dB Bandwidth 27.99 MHz x dB -26.00 dB
MSG ISTATUS

11N20SISO_Antl_2457

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0088

This report shall not be reproduced except in full, without the written approval of UL Verification Services

(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT No.: 4789567348-2
Page 138 of 182

e Keysight Spectrum Analyzer - Occupied BW \i/lil@-l
RL RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [06:34:10 PM Sep 14, 2020
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Frequency
NEE —— Trig: Free Run Avg|Heold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.45712 GHz
Ref Offset 19.51 dB
||1o dBidiv Ref 20.00 dBm 7.4394 dBm
Log ‘
oo ’ ‘ Center Freq|
0.00 2.462000000 GHz
-10.0
-20.0
-30.0 Pttt SN ]
-40.0
-50.0
-50.0
-70.0
Center 2.462 GHz Span 40 MHz CF Ste
|#Res BW 430 kHz #VBW 1.5 MHz Sweep 1ms 4.000000 MHF;
JAuto Man
Occupied Bandwidth Total Power 21.2 dBm
1 8.040 MHZ Freq Offset
Transmit Freq Error -3.923 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 22.03 MHz x dB -26.00 dB
MSG ISTATUS
11N20SISO_Antl 2462
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11.3. Appendix C: Maximum conducted output power

11.3.1. Test Result

Test Mode Antenna Channel PEAK Resultj[dBm] | AVG Result[dBm] Limit[dBm] Verdict
2412 24.08 21.31 <=30 PASS

2417 22.86 20.23 <=30 PASS

11B Antl 2437 22.36 19.71 <=30 PASS
2457 22.43 19.83 <=30 PASS

2462 21.20 18.48 <=30 PASS

2412 26.09 18.44 <=30 PASS

2417 26.67 20.67 <=30 PASS

11G Antl 2437 26.64 22.32 <=30 PASS
2457 26.37 19.07 <=30 PASS

2462 26.39 18.08 <=30 PASS

2412 26.45 21.89 <=30 PASS

2417 26.52 20.26 <=30 PASS

11N20SISO Antl 2437 26.54 22.44 <=30 PASS
2457 26.07 18.98 <=30 PASS

2462 24.24 16.01 <=30 PASS

Note: 1. Conducted Power=Meas. Level+ Correction Factor
2. The Duty Cycle Factor (refer to section 7.1) had already compensated to the test data.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT No.: 4789567348-2
Page 140 of 182

11.4. Appendix D: Maximum power spectral density

11.4.1. Test Result

Test Mode Antenna Channel Result{[dBm/3kHz] Limit[dBm/3kHz] Verdict
2412 -3.79 <=8 PASS

2417 -4.38 <=8 PASS

11B Antl 2437 -9.04 <=8 PASS
2457 -5.39 <=8 PASS

2462 -5.15 <=8 PASS

2412 -3.65 <=8 PASS

2417 -0.81 <=8 PASS

11G Antl 2437 -6.18 <=8 PASS
2457 -9.24 <=8 PASS

2462 -11.71 <=8 PASS

2412 -5.44 <=8 PASS

2417 -6.92 <=8 PASS

11N20SISO Antl 2437 -5.5 <=8 PASS
2457 -8.23 <=8 PASS

2462 -12.77 <=8 PASS

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
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11.4.2. Test Graphs

. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [04:59:36 PM Sep 14, 2020
Center Freq 2.412000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| Mt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Ref Offset 19.45 dB Mkr1 2.411 989 4 GHz Auto Tune
10 dBJdlv Ref 39.48 dBm -3.792 dBm
Center Freq(]
295 2.412000000 GHz
195
StartFreq(|
9.48 2.402880000 GHz
= ¢ Stop Freq|
2.421120000 GHz
-10.8 ————— e
CF Step
e B g 1.824000 MHz
JAuto Man
305 —; S
Freq Offset
-40.5
0 Hz
505
Scale Type
Center 2.412000 GHz Span 18.24 MHz Log Linfj
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 618.0 ms (30000 pts |
IMSG STATUS
11B Antl 2412
e Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [05:04:51 PM Sep 14, 2020
ICenter Freq 2.417000000 GHz | #Avg Type: RMS TRacE[L 23256 Frequency
NEE PNO: Wide —»— 1rig: Free Run Avg|Held: 100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|IP PPPPP
Ref Offset 19.48 dB MKr1 2.416 990 5 GHZ Auto Tune
19 dBtdiv Ref 39.48 dBm -4.378 dBm
Center Freqf]
295 2.417000000 GHz
19.5
StartFreq(
9.48 2.407840000 GHz
e ‘ Stop Freq||
2.426160000 GHz
10.5 e P M ety
CF Step
e R 1.832000 MHz
lAuto Man
-30.5 M
Freq Offset
-40.5
0 Hz
-60.5
Scale Type
Center 2.417000 GHz Span 18.32 MHz||-°9 Linfl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 622.0 ms (30000 pts |
IMSG STATUS
11B_Antl 2417
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT No.: 4789567348-2
Page 142 of 182

. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [06:55:32 PM Sep 14, 2020
Center Freq 2.437000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| Mt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Ref Offset 19.51 dB Mkr1 2.436 280 9 GHz Auto Tune
10 dBJdlv Ref 39.51 dBm -9.035 dBm
Center Freq(]
295 2.437000000 GHz
195
StartFreq(|
951 2.427840000 GHz
o Stop Freq||
’ 2.446160000 GHz
10.5 . .. -
CF Step
e N 1.832000 MHz
JAuto Man
305 — _
Freq Offset
-40.5
0 Hz
505
Scale Type
Center 2.437000 GHz Span 18.32 MHz||-°9 Linfl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 622.0 ms (30000 pts |
IMSG STATUS
11B_Antl 2437
' Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [05:12:37 PM Sep 14, 2020
ICenter Freq 2.457000000 GHz | #Avg Type: RMS TRacE[L 23256 Frequency
NEE PNO: Wide —»— 1rig: Free Run Avg|Held: 100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|IPPPPP P
Ref Offset 19.51 dB MKr1 2.456 990 5 GHZ Auto Tune
19 dBtdiv Ref 39.51 dBm -5.389 dBm
Center Freqf]
295 2.457000000 GHz
19.5
StartFreq(
9.51 2.447840000 GHz
o Stop Freq||
2.466160000 GHz
105 .
CF Step
e 1.832000 MHz
lAuto Man
-30.5
Freq Offset
-40.5
0 Hz
-60.5
Scale Type
Center 2.457000 GHz Span 18.32 MHz||-°9 Linfl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 622.0 ms (30000 pts |
IMSG STATUS
11B_Antl 2457
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [05:17:46 PM Sep 14, 2020
Center Freq 2.462000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| Mt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Ref Offset 19.51 dB Mkr1 2.461 989 9 GHz Auto Tune
10 dBJdlv Ref 39.51 dBm -5.154 dBm
Center Freq(]
295 2.462000000 GHz
195
StartFreq(|
951 2.452840000 GHz
s Stop Freqf|
2.471160000 GHz
-10.8
CF Step
e 1.832000 MHz|
JAuto Man
305
Freq Offset
-40.5
0 Hz
505
Scale Type
Center 2.462000 GHz Span 18.32 MHz||-°9 Linfl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 622.0 ms (30000 pts |
IMSG STATUS
11B_Antl 2462
' Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [05:25:35 PM Sep 14, 2020
ICenter Freq 2.412000000 GHz | #Avg Type: RMS TRacE[L 23256 Frequency
NEE PNO: Wide —»— 1rig: Free Run Avg|Held: 100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|IP PPPPP
Ref Offset 19.48 dB Mkr1 2.411 990 6 GHZ Auto Tune
19 dBtdiv Ref 39.48 dBm -3.654 dBm
Center Freqf]
295 2.412000000 GHz
19.5
StartFreq(
9,48 2.395400000 GHz
e Stop Freq||
2.428600000 GHz
105
CF Step
e 3.320000 MHz
lAuto Man
-30.5
Freq Offset
-40.5 B bk AL R TIREren
0 Hz
-50.5 [ IR
Scale Type
Center 2.41200 GHz Span 33.20 MHz||-°9 Linfl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.126 s (30000 pts |
IMSG STATUS
11G_Antl 2412
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [05:32:10PM Sep 14, 2020
|Center Freq 2.417000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| Mt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Ref Offset 19.45 dB Mkr1 2.416 990 6 GHz Auto Tune
10 dBJdlv Ref 39.48 dBm -0.810 dBm
Center Freq(]
295 2.417000000 GHz
195
StartFreq(|
9.8 2.400400000 GHz
e Stop Freqf|
2.433600000 GHz
mEp—_ -
CF Step
e 3.320000 MHz
JAuto Man
305
Freq Offset
-40.5 - L
0 Hz
505
Scale Type
Center 241700 GHz Span 33.20 MHz||-°9 Linffl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.126 s (30000 pts |
IMSG STATUS
11G_Antl 2417
' Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:44:29 PM Sep 14, 2020
ICenter Freq 2.437000000 GHz | #Avg Type: RMS TRacE[L 23256 Frequency
NEE PNO: Wide —»— 1rig: Free Run Avg|Held: 100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|IP PPPPP
Ref Offset 19.51 dB Mkr1 2.430 501 1 GHZ Auto Tune
19 dBtdiv Ref 39.51 dBm -6.182 dBm
Center Freqf]
295 2.437000000 GHz
19.5
StartFreq(
351 2.420440000 GHz
e , Stop Freq||
2453660000 GHz
105
CF Step
e 3.312000 MHz
lAuto Man
-30.5 5 e
Freq Offset
-40.5 bl L
0 Hz
-60.5
Scale Type
Center 2.43700 GHz Span 33.12 MHz||-°9 Linfl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.122 s (30000 pts |
IMSG STATUS
11G_Antl 2437
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [05:51:21 PM Sep 14, 2020
Center Freq 2.457000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| Mt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Ref Offset 19.51 dB Mkr1 2.451 052 0 GHz Auto Tune
10 dBJdlv Ref 39.51 dBm -9.243 dBm
Center Freq(]
295 2.457000000 GHz
195
StartFreq(|
951 2.440400000 GHz
s Stop Freqf|
. 2.473600000 GHz
-10.8 -
CF Step
e 3.320000 MHz
JAuto Man
305
Freq Offset
—an s M R ! o TR
0 Hz
-50.5
Scale Type
Center 245700 GHz Span 33.20 MHz||-°9 Linffl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.126 s (30000 pts |
IMSG STATUS
11G_Antl 2457
e Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [05:56:17 PM Sep 14, 2020
Center Freq 2.462000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NEE PNO: Wide —»— 1rig: Free Run Avg|Held: 100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|IP PPPPP
Ref Offset 19.51 dB MKr1 2.456 050 9 GHZ Auto Tune
19 dBtdiv Ref 39.51 dBm -11.712 dBm
Center Freqf]
295 2.462000000 GHz
19.5
StartFreq(
9.51 2.445400000 GHz
e Stop Freq||
. 2.478600000 GHz
105
CF Step
e L A Ll A AL AAIAR B k 3.320000 MHz
lAuto Man
-30.5
Freq Offset
-40.5
0 Hz
il s IR RTRTNEY
i | Scale Type
Center 2.46200 GHz Span 33.20 MHz||-°9 Linfl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.126 s (30000 pts |
IMSG STATUS
11G_Antl 2462
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [06:02:02 PM Sep 14, 2020
Center Freq 2.412000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| Mt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Ref Offset 19.45 dB Mkr1 2.405 410 3 GHz Auto Tune
10 dBJdlv Ref 39.48 dBm -5.435 dBm
Center Freq(]
205 2.412000000 GHz
19.5
StartFreq(|
9.48 2.394160000 GHz
e [ Stop Freqf|
2.429840000 GHz
-10.8
CF Step
e 3568000 MHz
JAuto Man
-30.5 iHadbbi R, -
Freq Offset
-40.5
0 Hz
0.5
Scale Type
Center 241200 GHz Span 35.68 MHz||-°9 Linffl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.210 s (30000 pts; |
IMSG STATUS
11N20SISO_Antl 2412
o Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:07:02 PM Sep 14, 2020
ICenter Freq 2.417000000 GHz | #Avg Type: RMS TRacE[L 23256 Frequency
NEE PNO: Wide —»— 1rig: Free Run Avg|Held: 100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|IP PPPPP
Ref Offset 19.48 dB Mkr1 2.410 411 5 GHZ Auto Tune
19 dBtdiv Ref 39.48 dBm -6.923 dBm
Center Freqf]
285 2.417000000 GHz
19.5
StartFreq(
9.48 2.399160000 GHz
e Y Stop Freq||
2.434840000 GHz
05—t A U L U L L L L TR s
CF Step
e i 3.568000 MHz
lAuto Man
-30.5
Freq Offset
-40.5
0 Hz
-60.5
Scale Type
Center 2.41700 GHz Span 35.68 MHz||-°9 Linfl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.210 s (30000 pts |
IMSG STATUS

11N20SISO_Antl_2417
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. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [06:12:09PM Sep 14, 2020
Center Freq 2.437000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| Mt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Ref Offset 19.51 dB Mkr1 2.430 390 7 GHz Auto Tune
10 dBJdlv Ref 39.51 dBm -5.499 dBm
Center Freq(]
205 2.437000000 GHz
19.5
StartFreq(|
951 2.419120000 GHz
s [y Stop Freqf|
2.454880000 GHz
Bl B E— I R M
CF Step
e 3576000 MHz
JAuto Man
Beu-] REIYRTUIERYNTE AT ] 71 1+ LASM S N— AT o b
Freq Offset
-40.5
0 Hz
0.5
Scale Type
Center 243700 GHz Span 35.76 MHz||-°9 Linffl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.212 s (30000 pts; |
IMSG STATUS
11N20SISO_Antl 2437
o Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:16:38 PM Sep 14, 2020
ICenter Freq 2.457000000 GHz | #Avg Type: RMS TRacE[L 23256 Frequency
NEE PNO: Wide —»— 1rig: Free Run Avg|Held: 100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|IP PPPPP
Ref Offset 19.51 dB Mkr1 2.450 411 4 GHZ Auto Tune
19 dBtdiv Ref 39.51 dBm -8.232 dBm
Center Freqf]
285 2.457000000 GHz
19.5
StartFreq(
3.51 2.439240000 GHz
e Stop Freq||
0 2.474760000 GHz
-10.5 L _
CF Step
e 3.552000 MHz
lAuto Man
-30.5
Freq Offset
-40.5 HalAl ) W T
0 Hz
-60.5 i
Scale Type
Center 2.45700 GHz Span 35.52 MHz||-°9 Linfl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.204 s (30000 pts |
IMSG STATUS

11N20SISO_Antl_2457
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F Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [06:36:54 PM Sep 14, 2020
Center Freq 2.462000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| Mt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Mkr1 2.455 410 3 GHz Auto Tune
Ref Offset 19.51 dB
1L%gB.ldiv Ref 39.51 dBm -12.770 dBm
Center Freq(]
295 2.462000000 GHz
195
StartFreq(|
951 2.444160000 GHz
s Stop Freqf|
2.479840000 GHz
10.5 ’
CF Step
B I IR i LI A QUL AT A1 L1 A1 L A L 3568000 MHz
JAuto Man
305
Freq Offset
-40.5
0 Hz
-50.5 s b e L AL, U
l Scale Type
| {
Center 2.46200 GHz Span 35.68 MHz||-°9 Linffl
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.210 s (30000 pts |
IMSG STATUS
11N20SISO_Antl 2462
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11.5. Appendix E: Band edge measurements

11.5.1. Test Result

Test Mode Antenna ChName Channel RefLevel[dBm] Result[dBm] Limit[dBm] Verdict
Low 2412 12.26 -26.11 <=-7.74 PASS

11B Antl 2417 10.81 -38.08 <=-9.19 PASS
High 2457 11.29 -39.96 <=-8.71 PASS

9 2462 8.83 -40.58 <=-11.17 PASS

Low 2412 5.07 -20.55 <=-14.93 PASS

11G Antl 2417 5.85 -21.77 <=-14.16 PASS
High 2457 5.03 -39.82 <=-14.97 PASS

9 2462 2.62 41 <=-17.38 | PASS

Low 2412 8.27 -12.37 <=-11.73 PASS

2417 7.07 -20.45 <=-12.93 PASS

11IN20SISO Antl High 2457 5.55 -39.75 <=-14.45 PASS
9 2462 1.05 38.95 <=-18.95 | PASS
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11.5.2.

Test Graphs
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e Keysight Spectrum Analyzer - Swept SA == -E-I
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e Keysight Spectrum Analyzer - Swept SA \i/lil@-l
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e Keysight Spectrum Analyzer - Swept SA == -E-I
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e Keysight Spectrum Analyzer - Swept SA \i/lil@-l
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e Keysight Spectrum Analyzer - Swept SA == -E-I
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11.6. Appendix F: Conducted Spurious Emission

11.6.1. Test Result
Test Mode | Antenna Channel Fre[ﬁ/lr\;]a;]qge REadeI;:,nv]eI EjeBsrLT‘]I]t [Iag]n']t] Verdict
Reference 12.39 12.39 PASS
2412 30~1000 30~1000 -52.328 <=-7.612 PASS
1000~26500 1000~26500 -27.167 <=-7.612 PASS
Reference 11.52 11.52 PASS
2417 30~1000 30~1000 -52.103 <=-8.479 PASS
1000~26500 1000~26500 -28.591 <=-8.479 PASS
Reference 11.24 11.24 PASS
11B Antl 2437 30~1000 30~1000 -53.839 <=-8.763 PASS
1000~26500 1000~26500 -30.295 <=-8.763 PASS
Reference 11.17 11.17 PASS
2457 30~1000 30~1000 -53.307 <=-8.827 PASS
1000~26500 1000~26500 -30.671 <=-8.827 PASS
Reference 9.82 9.82 PASS
2462 30~1000 30~1000 -53.476 <=-10.182 PASS
1000~26500 1000~26500 -33.029 <=-10.182 PASS
Reference 4.62 4.62 PASS
2412 30~1000 30~1000 -53.375 <=-15.382 PASS
1000~26500 1000~26500 -42.52 <=-15.382 PASS
Reference 6.97 6.97 PASS
2417 30~1000 30~1000 -53.111 <=-13.034 PASS
1000~26500 1000~26500 -39.57 <=-13.034 PASS
Reference 8.68 8.68 PASS
11G Antl 2437 30~1000 30~1000 -53.886 <=-11.319 PASS
1000~26500 1000~26500 -39.179 <=-11.319 PASS
Reference 4.98 4.98 PASS
2457 30~1000 30~1000 -52.798 <=-15.02 PASS
1000~26500 1000~26500 -45.051 <=-15.02 PASS
Reference 2.46 2.46 PASS
2462 30~1000 30~1000 -53.17 <=-17.536 PASS
1000~26500 1000~26500 -44.459 <=-17.536 PASS
Reference 8.56 8.56 PASS
2412 30~1000 30~1000 -53.132 <=-11.437 PASS
1000~26500 1000~26500 -38.091 <=-11.437 PASS
Reference 6.53 6.53 PASS
2417 30~1000 30~1000 -53.773 <=-13.469 PASS
1000~26500 1000~26500 -41.111 <=-13.469 PASS
Reference 7.65 7.65 PASS
11N20SISO Antl 2437 30~1000 30~1000 -53.154 <=-12.355 PASS
1000~26500 1000~26500 -39.603 <=-12.355 PASS
Reference 5.01 5.01 PASS
2457 30~1000 30~1000 -52.604 <=-14.995 PASS
1000~26500 1000~26500 -43.687 <=-14.995 PASS
Reference 0.31 0.31 PASS
2462 30~1000 30~1000 -52.26 <=-19.688 PASS
1000~26500 1000~26500 -44.449 <=-19.688 PASS
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11.6.2. Test Graphs
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
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. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [06:52:42 PM Sep 14, 2020
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Freq Offset
-B0.0
0 Hz
70.0
Scale Type
Start 0.0300 GHz Stop 1.0000 GHz||-°¢ Linfl
Res BW 100 kHz #VBW 300 kHz Sweep 36.00 ms (30001 pts |
IMSG STATUS
11B_Antl 2417 30~1000
e Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:53:08 PM Sep 14, 2020
Center Freq 13.750000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
IFGain:Low #Atten: 20 dB DET|IP PPPPP
Auto Tune,
Ref Offset 19.48 dB Mkr1 4.834 35 GHz
19 dBtdiv Ref 20.00 dBm -28.591 dBm
Center Freqf]
100 13.750000000 GHz
0.00
StartFreq(
00 D24l 1.000000000 GHz
e Stop Freq||
’ 26500000000 GHz
-30.0
400 CF Step
2.550000000 GHz
lAuto Man
-50.0 oy —
Freq Offset
-60.0
0 Hz
-70.0
Scale Type
Start 1.00 GHz Stop 26.50 GHz||L°9 Linf|
Res BW 100 kHz #VBW 300 kHz Sweep 938.0 ms (30001 pts |
IMSG STATUS
11B_Antl 2417 1000~26500
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [06:55:41 PM Sep 14, 2020
Center Freq 2.437000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| Mt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.51 dB Mkr1 2.436 52 GHz
1L%gB.ldiv Ref 30.00 dBm 11.237 dBm
Center Freq(]
200 2.437000000 GHz
100 0
StartFreq(|
0.0 2.422000000 GHz
oo Stop Freqf|
2.452000000 GHz
-20.0
CF Step
e 3.000000 MHz
JAuto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
Scale Type
Center 243700 GHz Span 30.00 MHz||-°9 Linffl
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.133 ms (1001 pts) |
IMSG STATUS
11B Antl 2437 0O~Reference
e Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:55:50 PM Sep 14, 2020
Center Freq 515.000000 MH=z | #Avg Type: RMS TRACE[T 2345 6 Frequency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
IFGain:Low #Atten: 20 dB DET|IP PPPPP
Auto Tune,
Ref Offset 19.51 dB Mkr1 922.85 MHz
19 dBtdiv Ref 20.00 dBm -563.839 dBm
Center Freqf]
100 515.000000 MHz
0.00
StartFreq(
0.0 ——— 30.000000 MHz
e Stop Freq||
1.000000000 GHz
-30.0
CF Step
e 97.000000 MHz
lAuto Man
50.0 .
Freq Offset
-60.0
0 Hz
-70.0
Scale Type
Start 0.0300 GHz Stop 1.0000 GHz ||-°9 Linf|
Res BW 100 kHz #VBW 300 kHz Sweep 36.00 ms (30001 pts |
IMSG STATUS
11B_Antl 2437 30~1000
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
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. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [06:56:16 PM Sep 14, 2020 F
ICenter Freq 13.750000000 GHz | #Avg Type: RMS TRACE[T 2356 requency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| M sttt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Ref Offset 19.51 dB Mkr1 4.874 30 GHz Auto Tune
j0dRidiv__Ref 20.00 dBm -30.295 dBm
og
Center Freq(]
100 13.750000000 GHz|
0.00
StartFreq(|
00 P et 1,000000000 GHz
e Stop Freq||
& 26.500000000 GHz
-30.0
00 CF Step
2550000000 GHz
JAuto Man
-50.0
Freq Offset
-B0.0
0 Hz
70.0
Scale Type
Start 1.00 GHz Stop 26.50 GHz||-°9 Linjj
Res BW 100 kHz #VBW 300 kHz Sweep 938.0 ms (30001 pts |
IMSG STATUS
11B_Antl 2437 1000~26500
' Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:58:18 PM Sep 14, 2020 =
ICenter Freq 2.457000000 GHz | #Avg Type: RMS TRacE[L 23256 requency
NEE PNO: Wide —»— 1rig: Free Run Avg|Held: 100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|IPPPPP P
Ref Offset 19.51 dB Mkr1 2.458 02 GHz Auto Tune
19 dBtdiv Ref 30.00 dBm 11.173 dBm
Center Freqf]
200 2.457000000 GHz
100 ’
StartFreq(
0.00 2.442000000 GHz
e Stop Freq||
2.472000000 GHz
200
CF Step
e 3.000000 MHz
lAuto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
Scale Type
Center 2.45700 GHz Span 30.00 MHz||-°9 Linfl

|#Res BW 100 kHz

#VBW 300 kHz

Sweep 1.133 ms (1001 pts)

IMSG

STATUS

11B_Antl 2457 O~Reference

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
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. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [06:58:27 PM Sep 14, 2020
Center Freq 515.000000 MHz | #Avg Type: RMS TRACE[. ~3-56 Frequency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| M sttt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.51 dB Mkr1 316.12 MHz
1L%gB.ldiv Ref 20.00 dBm -53.307 dBm
Center Freq(]
100 515.000000 MHz
0.00
StartFreq(|
00 oLl 30.000000 MHz|
e Stop Freq||
1.000000000 GHz
-30.0
CF Step
o 97.000000 MHz,
JAuto Man
-50.0 ﬂ
a0 Freq Offset
7 0 Hz
70.0
Scale Type
Start 0.0300 GHz Stop 1.0000 GHz||-°¢ Linjj
Res BW 100 kHz #VBW 300 kHz Sweep 36.00 ms (30001 pts |
IMSG STATUS
11B_Antl 2457 30~1000
F Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:58:55 PM Sep 14, 2020
Center Freq 13.750000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
IFGain:Low #Atten: 20 dB DET|IPPPPP P
Ref Offset 19.51 dB Mkr1 4.914 25 GHz Auto Tune
19 dBtdiv Ref 20.00 dBm -30.671 dBm
Center Freqf]
100 13.750000000 GHz
0.00
StartFreq(
-10.0 bLiosidmil 4,000000000 GHz
o Stop Freq||
& 26500000000 GHz
-30.0
400 CF Step
2.550000000 GHz
lAuto Man
-50.0 S—
s0.0 Freq Offset
o 0 Hz
-70.0
Scale Type
Start 1.00 GHz Stop 26.50 GHz||-°9 Linjl
Res BW 100 kHz #VBW 300 kHz Sweep 938.0 ms (30001 pts |
IMSG STATUS

11B_Antl_ 2457 _1000~26500

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [07:00:22 PM Sep 14, 2020
Center Freq 2.462000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NEE PNO: Wide —— Trig: Free Run Avg|Heold: 100/100 TYPE| M ¥ it
IFGain:Low #Atten: 30 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.51 dB Mkr1 2.462 54 GHz
10 dBJdlv Ref 30.00 dBm 9.818 dBm
Center Freq(]
200 2.462000000 GHz
100 .
StartFreq(|
0.00 2.447000000 GHz
oo Stop Freqf|
2.477000000 GHz
-20.0
CF Step
e 3.000000 MHz
JAuto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
Scale Type
Center 2.46200 GHz Span 30.00 MHz||-°9 Linffl
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.133 ms (1001 pts) |
IMSG STATUS
11B Antl 2462 0O~Reference
F Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [07:00:30 PM Sep 14, 2020
ICenter Freq 515.000000 MH=z | #Avg Type: RMS TRAcE[L o3 -56 Frequency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
IFGain:Low #Atten: 20 dB DET|IP PPPPP
Auto Tune,
Ref Offset 19.51 dB Mkr1 828.63 MHz
19 dBtdiv Ref 20.00 dBm -563.476 dBm
Center Freqf]
100 515.000000 MHz
0.00
StartFreq(
-10.0 DLA 1015 dBim, 30.000000 MHz
e Stop Freq||
1.000000000 GHz
-30.0
CF Step
e 97.000000 MHz
lAuto Man
-50.0 6
Freq Offset
-60.0
0 Hz
-70.0
Scale Type
Start 0.0300 GHz Stop 1.0000 GHz||-°9 Linjl
Res BW 100 kHz #VBW 300 kHz Sweep 36.00 ms (30001 pts |
IMSG STATUS
11B_Antl 2462 30~1000
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
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. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [07:00:57 PM Sep 14, 2020
[Center Freq 13.750000000 GHz | #Avg Type: RMS TRACE[ 23 4 5 6 Frequency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| M sttt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.51 dB Mkr1 4.924 45 GHz
1L%gB.ldiv Ref 20.00 dBm -33.029 dBm
Center Freq(]
ne 13.750000000 GHz|
0.00
StartFreq(|
0.0 DL1 1018 ciBm, 1.000000000 GHz
e Stop Freqf|
26.500000000 GHz
-30.0 .
o) | CF Step
2550000000 GHz
JAuto Man
-50.0 o ——
Freq Offset
-B0.0
0 Hz
70.0
Scale Type
Start 1.00 GHz Stop 26.50 GHz||-°9 Linfl
Res BW 100 kHz #VBW 300 kHz Sweep 938.0 ms (30001 pts |
IMSG STATUS
11B Antl 2462 1000~26500
' Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:47:29 PM Sep 14, 2020
Center Freq 2.412000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NEE PNO: Wide —»— 1rig: Free Run Avg|Held: 100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|IP PPPPP
Auto Tune,
Ref Offset 19.48 dB Mkr1 2.409 51 GHz
19 dBtdiv Ref 30.00 dBm 4.618 dBm
Center Freqf]
200 2.412000000 GHz
100
’ StartFreq(
0.00 2.397000000 GHz
oo Stop Freq||
2.427000000 GHz
200
CF Step
e 3.000000 MHz
lAuto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
Scale Type
Center 2.41200 GHz Span 30.00 MHz||-°9 Linfl
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.133 ms (1001 pts) |
IMSG STATUS

11G_Antl 2412 0~Reference
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [06:47:37 PM Sep 14, 2020
Center Freq 515.000000 MHz | #Avg Type: RMS TRACE[L ~3-56 Frequency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| M sttt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.48 dB Mkr1 933.36 MHz
1L%gB.ldiv Ref 20.00 dBm -53.375 dBm
Center Freq(]
100 515.000000 MHz
0.00
StartFreq(|
00 30.000000 MHz
DL1 -15.38 dBm
e Stop Freqf|
1.000000000 GHz
-30.0
CF Step
e 97.000000 MHz
JAuto Man
-50.0 . —
Freq Offset
-B0.0
0 Hz
70.0
Scale Type
Start 0.0300 GHz Stop 1.0000 GHz||-°¢ Linfl
Res BW 100 kHz #VBW 300 kHz Sweep 36.00 ms (30001 pts |
IMSG STATUS
11G_Antl 2412 30~1000
e Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:48:05 PM Sep 14, 2020
[Center Freq 13.750000000 GHz | #Avg Type: RMS TRACE[L -3 -5 6 Frequency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
IFGain:Low #Atten: 20 dB DET|IP PPPPP
Auto Tune,
Ref Offset 19.48 dB Mkr1 4.823 30 GHz
19 dBtdiv Ref 20.00 dBm -42.520 dBm
Center Freqf]
100 13.750000000 GHz
0.00
StartFreq(
00 1.000000000 GHz
DL1 -15.38 dBm
e Stop Freq||
26500000000 GHz
-30.0
CF Step
e ¢ 2550000000 GHz
lAuto Man
A0t | o
Freq Offset
-60.0
0 Hz
-70.0
Scale Type
Start 1.00 GHz Stop 26.50 GHz||L°9 Linf|
Res BW 100 kHz #VBW 300 kHz Sweep 938.0 ms (30001 pts |
IMSG STATUS
11G_Antl 2412 1000~26500
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [06:48:45 PM Sep 14, 2020 F
|Center Freq 2.417000000 GHz | #Avg Type: RMS TRACE[T 2345 6 requency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| M sttt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.48 dB Mkr1 2.423 90 GHz
j0deidiv__Ref 30.00 dBm 6.966 dBm
og
Center Freq(]
200 2.417000000 GHz
10,0
' StartFreq(|
0.on 2.402000000 GHz
oo Stop Freqf|
2.432000000 GHz
-20.0
CF Step
e 3.000000 MHz
JAuto Man
-40.0
Freq Offset
-50.0
0 Hz
50.0
Scale Type
Center 2.41700 GHz Span 30.00 MHz||-°9 Linffl
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.133 ms (1001 pts) |
IMSG STATUS
11G_Antl 2417 0~Reference
' Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:48:54 PM Sep 14, 2020 =
ICenter Freq 515.000000 MH=z #Avg Type: RMS TRAcE[L o3 .56 requency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
IFGain:Low #Atten: 20 dB DET|IP PPPPP
Auto Tune,
Ref Offset 19.48 dB Mkr1 911.67 MHz
19 dBtdiv Ref 20.00 dBm -63.111 dBm
Center Freqf]
100 515.000000 MHz
0.00
StartFreq(
00 30.000000 MHz
- IDL1 -13.03 ciBm
e Stop Freq||
1.000000000 GHz
30,0
CF Step
e 97.000000 MHz
lAuto Man
-50.0 P R
Freq Offset
50.0
0 Hz
-70.0
Scale Type
Start 0.0300 GHz Log Linjl

Res BW 100 kHz

Stop 1.0000 GHz
#VBW 300 kHz

Sweep 36.00 ms (30001 pts

IMSG

STATUS

11G_Antl_2417_30~1000

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [06:49:21 PM Sep 14, 2020 F
[Center Freq 13.750000000 GHz | #Avg Type: RMS TRACE[ 23 4 5 6 requency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| M sttt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Ref Offset 19.48 dB Mkr1 4.836 90 GHz Auto Tune
j0ceidiv__Ref 20.00 dBm -39.570 dBm|
og
Center Freq(]
100 13.750000000 GHz|
0.00
StartFreq(|
0.0 1.000000000 GHz
DL -13.03 dBm
e Stop Freq||
26.500000000 GHz
-30.0
00 ’ CF Step
2550000000 GHz
JAuto Man
-50.0 -
Freq Offset
-B0.0
0 Hz
70.0
Scale Type
Start 1.00 GHz Stop 26.50 GHz||-°9 Linjj
Res BW 100 kHz #VBW 300 kHz Sweep 938.0 ms (30001 pts |
IMSG STATUS
11G_Antl 2417 1000~26500
' Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:45:26 PM Sep 14, 2020 =
ICenter Freq 2.437000000 GHz | #Avg Type: RMS TRacE[L 23256 requency
NEE PNO: Wide —»— 1rig: Free Run Avg|Held: 100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|IPPPPP P
Ref Offset 19.51 dB Mkr1 2.430 40 GHz Auto Tune
19 dBtdiv Ref 30.00 dBm 8.681 dBm
Center Freqf]
200 2.437000000 GHz
100 ’ i
StartFreq(
0.00 2.422000000 GHz
e Stop Freq||
2.452000000 GHz
200
CF Step
e 3.000000 MHz
lAuto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
Scale Type
Center 2.43700 GHz Span 30.00 MHz||-°9 Linfl

|#Res BW 100 kHz

#VBW 300 kHz

Sweep 1.133 ms (1001 pts)

IMSG

STATUS

11G_Antl 2437 0~Reference

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [06:45:36 PM Sep 14, 2020
Center Freq 515.000000 MHz | #Avg Type: RMS TRACE[L ~3-56 Frequency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| M sttt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.51 dB Mkr1 896.24 MHz
1L%gB.ldiv Ref 20.00 dBm -53.886 dBm
Center Freq(]
100 515.000000 MHz
0.00
StartFreq(|
-10.0 ob—tza-dm] 30.000000 MHz
e Stop Freq||
1.000000000 GHz
-30.0
CF Step
o 97.000000 MHz,
JAuto Man
-50.0 q
Freq Offset
-B0.0
0 Hz
70.0
Scale Type
Start 0.0300 GHz Stop 1.0000 GHz||-°¢ Linjj
Res BW 100 kHz #VBW 300 kHz Sweep 36.00 ms (30001 pts |
IMSG STATUS
11G_Antl 2437 30~1000
' Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:46:02 PM Sep 14, 2020
[Center Freq 13.750000000 GHz | #Avg Type: RMS TRACE[L -3 -5 6 Frequency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
IFGain:Low #Atten: 20 dB DET|IPPPPP P
Auto Tune,
Ref Offset 19.51 dB Mkr1 4.883 65 GHz
19 dBtdiv Ref 20.00 dBm -39.179 dBm
Center Freqf]
100 13.750000000 GHz|
0.00
StartFreq(
-10.0 it amumn) | 14000000000 GHzZ
o Stop Freq||
26.500000000 GHz
30,0
400 ‘ CF Step
2.550000000 GHz
lAuto Man
-50.0
Freq Offset
50.0
0 Hz
-70.0
Scale Type
Start 1.00 GHz Stop 26.50 GHz||-°9 Linjl
Res BW 100 kHz #VBW 300 kHz Sweep 938.0 ms (30001 pts |
IMSG STATUS

11G_Antl 2437 _1000~26500

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [05:51:45 PM Sep 14, 2020 F
Center Freq 2.457000000 GHz | #Avg Type: RMS TRACE[T 2345 6 requency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| M sttt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.51 dB Mkr1 2.450 37 GHz
j0deidiv__Ref 30.00 dBm 4.980 dBm
og
Center Freq(]
200 2.457000000 GHz
10,0
’ StartFreq(|
0.00 2.442000000 GHz
oo Stop Freqf|
2.472000000 GHz
-20.0
CF Step
e 3.000000 MHz
JAuto Man
-40.0
Freq Offset
-50.0
0 Hz
50.0
Scale Type
Center 2.45700 GHz Span 30.00 MHz||-°9 Linffl
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.133 ms (1001 pts) |
IMSG STATUS
11G_Antl 2457 0~Reference
' Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [05:51:53 PM Sep 14, 2020 =
ICenter Freq 515.000000 MH=z #Avg Type: RMS TRacE[. o3 .56 requency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
IFGain:Low #Atten: 20 dB DET|IP PPPPP
Auto Tune,
Ref Offset 19.51 dB Mkr1 936.53 MHz
19 dBtdiv Ref 20.00 dBm -52.798 dBm
Center Freqf]
100 515.000000 MHz
0.00
StartFreq(
00 30.000000 MHz
DL -15.02 cBm
e Stop Freq||
1.000000000 GHz
30,0
CF Step
e 97.000000 MHz
lAuto Man
-50.0 ’
Freq Offset
50.0
0 Hz
-70.0
Scale Type
Start 0.0300 GHz Log Linjl

Res BW 100 kHz

Stop 1.0000 GHz
#VBW 300 kHz

Sweep 36.00 ms (30001 pts

IMSG

STATUS

11G_Antl_2457_30~1000

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [05:52:20 PM Sep 14, 2020
[Center Freq 13.750000000 GHz | #Avg Type: RMS TRACE[ 23 4 5 6 Frequency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| Mt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.51 dB Mkr1 25.721 40 GHz
1L%gB.ldiv Ref 20.00 dBm -45.051 dBm
Center Freq(]
ne 13.750000000 GHz|
0.00
StartFreq(|
00 1.000000000 GHz
DL1 -15.02 ciBm
e Stop Freqf|
26.500000000 GHz
-30.0
400 CF Step
’ 2550000000 GHz
JAuto Man
50.0 —h— e L
Freq Offset
-B0.0
0 Hz
70.0
Scale Type
Start 1.00 GHz Stop 26.50 GHz||-°9 Linfl
Res BW 100 kHz #VBW 300 kHz Sweep 938.0 ms (30001 pts |
IMSG STATUS
11G_Antl 2457 1000~26500
o Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [05:56:42 PM Sep 14, 2020
ICenter Freq 2.462000000 GHz | #Avg Type: RMS TRacE[L 23256 Frequency
NEE PNO: Wide —»— 1rig: Free Run Avg|Held: 100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|IP PPPPP
Auto Tune,
Ref Offset 19.51 dB Mkr1 2.454 26 GHz
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. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [05:56:50 PM Sep 14, 2020
Center Freq 515.000000 MHz | #Avg Type: RMS TRACE[L ~3-56 Frequency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| Mt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.51 dB Mkr1 849.81 MHz
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o Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [05:57:17 PM Sep 14, 2020
Center Freq 13.750000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [06:02:27 PM Sep 14, 2020 F
Center Freq 2.412000000 GHz | #Avg Type: RMS TRACE[T 2345 6 requency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| M sttt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Auto Tune,
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o Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:02:36 PM Sep 14, 2020 =
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. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [06:03:02 PM Sep 14, 2020
[Center Freq 13.750000000 GHz | #Avg Type: RMS TRACE[ 23 4 5 6 Frequency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| M sttt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.48 dB Mkr1 4.827 55 GHz
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' Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:07:26 PM Sep 14, 2020
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [06:07:34 PM Sep 14, 2020 F
Center Freq 515.000000 MHz | #Avg Type:RMS TRACE[T ~ 356 requency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| M sttt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.48 dB Mkr1 756.82 MHz
j0ceidiv__Ref 20.00 dBm -53.773 dBm
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o Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:08:00 PM Sep 14, 2020 =
ICenter Freq 13.750000000 GHz | #Avg Type: RMS TRAcE[L 23456 requency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
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. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [06:12:20 PM Sep 14, 2020 F
Center Freq 2.437000000 GHz | #Avg Type: RMS TRACE[T 2345 6 requency
NFE PNO: Wide —— Trig: Free Run Avg|Heold: 100/100 TYPE| MirArafitiay
IFGain:Low #Atten: 30 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.51 dB Mkr1 2.429 14 GHz
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IMSG STATUS
11N20SISO Antl 2437 0O~Reference
o Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | SENSE:INT| | ALIGN AUTO [06:12:28 PM Sep 14, 2020 =
[Center Freq 515.000000 MHz #Avg Type: RMS TRaCE[T2345 6 requency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
IFGain:Low #Atten: 20 dB DET|IP PPPPP
Auto Tune,
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19 dBtdiv Ref 20.00 dBm -63.154 dBm
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [06:12:54 PM Sep 14, 2020 F
[Center Freq 13.750000000 GHz | #Avg Type: RMS TRACE[ 23 4 5 6 requency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| M sttt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Ref Offset 19.51 dB Mkr1 4.876 00 GHz Auto Tune
j0dRidiv__Ref 20.00 dBm -39.603 dBm
og
Center Freq(]
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o Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:17:02 PM Sep 14, 2020 =
ICenter Freq 2.457000000 GHz | #Avg Type: RMS TRacE[L 23256 requency
NEE PNO: Wide —»— 1rig: Free Run Avg|Held: 100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|IP PPPPP
Ref Offset 19.51 dB Mkr1 2.454 15 GHz Auto Tune
19 dBtdiv Ref 30.00 dBm 5.005 dBm
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. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [06:17:10PM Sep 14, 2020
Center Freq 515.000000 MHz | #Avg Type: RMS TRACE[ 23 4 5 6 Frequency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| M sttt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.51 dB Mkr1 733.12 MHz
1L%gB.ldiv Ref 20.00 dBm -52.604 dBm
Center Freq(]
100 515.000000 MHz
0.00
StartFreq(|
0.0 30.000000 MHz
[DL1 -15.00 ciBm
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e 97.000000 MHz
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-50.0 ‘
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-B0.0
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Start 0.0300 GHz Stop 1.0000 GHz||-°¢ Linjj
Res BW 100 kHz #VBW 300 kHz Sweep 36.00 ms (30001 pts |
IMSG STATUS
11N20SISO_Antl 2457 30~1000
' Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:17:37 PM Sep 14, 2020
Center Freq 13.750000000 GHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
IFGain:Low #Atten: 20 dB DET|IP PPPPP
Auto Tune,
Ref Offset 19.51 dB Mkr1 26.257 75 GHz
19 dBtdiv Ref 20.00 dBm -43.687 dBm
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. Keysight Spectrum Analyzer - Swept SA \i“il@-l
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [06:37:20 PM Sep 14, 2020 F
Center Freq 2.462000000 GHz | #Avg Type: RMS TRACE[T 2345 6 requency
NFE PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE| M sttt
IFGain:Low #Atten: 30 dB DET|P PP PP P
Auto Tune,
Ref Offset 19.51 dB Mkr1 2.464 91 GHz
j0deidiv__Ref 30.00 dBm 0.312 dBm
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|#Res BW 100 kHz #VBW 300 kHz Sweep 1.133 ms (1001 pts) |
IMSG STATUS
11N20SISO Antl 2462 0~Reference
o Keysight Spectrum Analyzer - Swept SA \i“i”é-l
RL | RF [500 bC | | | SENSE:INT| | ALIGN AUTO [06:37:28 PM Sep 14, 2020 =
ICenter Freq 515.000000 MH=z #Avg Type: RMS TRAcE[. o3 .56 requency
NEE PNO: Fast —»— T1rig: Free Run Avg|Held: 10110 TYPE| M WA
IFGain:Low #Atten: 20 dB DET|IP PPPPP
Auto Tune,
Ref Offset 19.51 dB Mkr1 923.76 MHz
19 dBtdiv Ref 20.00 dBm -52.260 dBm
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e Keysight Spectrum Analyzer - Swept SA = |-cP @-I
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [06:37:54 PM Sep 14, 2020 F
[Center Freq 13.750000000 GHz | #Avg Type: RMS TRACE[ 23 4 5 6 requency
NFE PNO: Fast —— 1rig: Free Run Avg|Hold: 1010 TYPE| M sttt
IFGain:Low #Atten: 20 dB DET|P PP PP P
Ref Offset 19.51 dB Mkr1 25.883 75 GHz Auto Tune
j0dRidiv__Ref 20.00 dBm -44.449 dBm
og
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11.7. Appendix G: Duty Cycle

11.7.1. Test Result
on o Dutly Duty Duty Cy_cle " 1_/T F|n_al
Mode Time Perio Cycle Cycle Correction inimum setting
(msec) (msec) X %) Factor VBW For VBW
(Linear) (dB) (KH2) (KH2)
11b 100 100 1.0 100 0 0.01 0.5
119 100 100 1.0 100 0 0.01 0.5
11n
HT20 100 100 1.0 100 0 0.01 0.5

Note:

Duty Cycle Correction Factor=10log (1/x).

Where: x is Duty Cycle (Linear)

Where: T is On Time

If that calculated VBW is not available on the analyzer, then the next higher value should be used.
For mode 11b, the duty cycle is greater than 98%, so it can set VBW to 10Hz.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT No.: 4789567348-2
Page 181 of 182

11.7.2. Test Graphs
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