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11G_Antl 2437

| Keysight Spectrum Analyzer - Occupied BW B
RL RF 50Q C. ALIGN AUTO 10:50:57 AM Jul 01, 2020
enter Freq 2.437000000 GHz | Center Freq: 2437000000 GHz Radio Std: None Frequency
== Trig: FresRun ‘AvglHold: 100100
HrGanlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.43632 GHz|
Ref Offset 19.79 dB -
10dB/div____ Ref 20.00 dBm 8.2935 dBm|
B [} |
oo ‘ CenterFreq|
1 2.437000000 GHz
Center 2.437 GHz ‘Span 40 MHz CF Step
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1ms 4000000 MHZ]
Auto Man
Occupied Bandwidth Total Power 20.7 dBm
16.839 MHz Freq Offset||
Transmit Freq Error ~ -66.545kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 20.08 MHz xdB -26.00 dB
hise —
11G Ant2 2437
) Spectrum Analyzer - Occupied BW Lo e je]
RL RF 50Q DC ALIGN AUTO 10:46:41 AM Jul 01, 2020
enter Freq 2.437000000 GHz | Center Freq: 2437000000 GHz Radio Std: None Frequency
NFE == Trig: FreeRun ‘AvglHold: 100100
HrGanlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.43532 GHz|
Ref Offset 19.78 dB
10asidv_ Ref 20.00 dBm 8.4042 dBm
og
0.0 . CenterFreq|
2.437000000 GHz
Center 2.437 GHz ‘Span 40 MHz CF Step
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1ms 4000000 MHZ]
Auto Man
Occupied Bandwidth Total Power 22.4 dBm
16.928 MHz FreqOffset]|
Transmit Freq Error ~ -119.65kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 23.37 MHz xdB -26.00 dB
hisa —

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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11G_Antl 2462

[ Keysight Spectrum Analyzer - Occupied BW |
RL RF 50Q C. ALIGN AUTO 10:52:11 AM Jul 01, 2020
enter Freq 2.462000000 GHz | Center Freq: 2452000000 GHz Radio Std: None Frequency
== Trig: FresRun ‘AvglHold: 100100
HrGanlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.4614 GHZ
Ref Offset 19.79 dB s
10dsidv_ Ref 20.00 dBm 8.0238 dBm
Log ‘
o i CenterFreq
2.462000000 GHz
Center 2.462 GHz ‘Span 40 MHz CF Step
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1ms 4000000 MHZ]
Auto Man
Occupied Bandwidth Total Power 20.5 dBm
16.801 MHz Freq Offset||
Transmit Freq Error ~ -38.774kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 20.06 MHz xdB -26.00 dB
hise —
11G Ant2 2462
) Spectrum Analyzer - Occupied BW Lo e je]
RL RF 50Q DC ALIGN AUTO 10:47:42 AM Jul 01, 2020
enter Freq 2.462000000 GHz | Center Freq: 2452000000 GHz Radio Std: None Frequency
NFE == Trig: FreeRun ‘AvglHold: 100100
HrGanlow  #Atten: 30dB Radio Device: BTS
Ref Offset 19.79 dB Mkr1 2‘“.15‘1 ‘_8 GHz
10 d8idiv____ Ref 20.00 dBm 9.1459 dBm
og
oo ‘ CenterFreq|
2.462000000 GHz
Center 2.462 GHz ‘Span 40 MHz CE St
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1ms 4000000 MH';
Auto Man
Occupied Bandwidth Total Power 22.1 dBm
16.810 MHz FreqOffset]|
Transmit Freq Error ~ -21.928kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 21.19 MHz xdB -26.00 dB
hisa —

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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11IN20MIMO_Antl 2412

[ Keysight Specirum Analyzer - Occupied 1Y B
RL RF 50Q C. ALIGN AUTO 12:56:48 PMJul 01, 2020
enter Freq 2.412000000 GHz | Center Freq: 2412000000 GHz Radio Std: None Frequency
5= Trig: Free Run AvglHold: 1001100
#FGainilow  #Atten: 30 dB Radio Device: BTS
Mkr1 2.41136 GHz|
Ref Offset 19.79 dB ;
10dB/div____ Ref 20.00 dBm 6.8137 dBm|
Log .
0.0 g Center Freq|
; 2412000000 GHz|
Center 2.412 GHz ‘Span 40 MHz CF Step
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1ms 4000000 MHZ]
Auto Man
Occupied Bandwidth Total Power 19.5 dBm
17.772 MHz Freq Offset||
Transmit Freq Error 4.244kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 20.30 MHz xdB -26.00 dB
sc [smarus
1IN20MIMO_Ant2 2412
= Spectrum Anlyzer - Occupied BIY =
RL RF 50Q DC ALIGN AUTO 01:02:04 PMJul 01, 2020
enter Freq 2.412000000 GHz | Center Freq: 2412000000 GHz Radio Std: None Frequency
NE == Trig: Free Run AvglHold: 1001100
#FGainilow  #Atten: 30 dB Radio Device: BTS
Mkr1 2.41004 GHz
Ref Offset 19.79 dB -
10 d8idiv____ Ref 20.00 dBm 9.9833 dBm|
og
oo ’ CenterFreq|
2412000000 GHz|
Center 2.412 GHz ‘Span 40 MHz CE St
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1ms 4000000 MH';
Auto Man
Occupied Bandwidth Total Power 22.1 dBm
17.620 MHz FreqOffset]|
Transmit Freq Error ~ -45125kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 20.36 MHz xdB -26.00 dB
sa [smarus
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11IN20MIMO_Antl 2437

| Keysight Spectrum Analyzer - Occupied BW B
RL RF 50Q C. ALIGN AUTO 01:10:15 PMJul 01, 2020
enter Freq 2.437000000 GHz | Center Freq: 2437000000 GHz Radio Std: None Frequency
== Trig: FresRun ‘AvglHold: 100100
HrGanlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.4362 GHZ
Ref Offset 19.79 dB oo
10 dBIdiv Ref 20.00 dBm 6.5098 dBm
B | d
oo | v Center Freq|
b 2.437000000 GHz
| !
Center 2.437 GHz ‘Span 40 MHz CF Step
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1ms 4000000 MHZ]
Auto Man
Occupied Bandwidth Total Power 19.6 dBm
17.800 MHz Freq Offset||
Transmit Freq Error ~ -22577kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 20.47 MHz xdB -26.00 dB
hise —
11IN20MIMO_Ant2 2437
) Spectrum Analyzer - Occupied BW Lo e je]
RL RF 50Q DC ALIGN AUTO 01:17:30 PM Jul 01, 2020
enter Freq 2.437000000 GHz | Center Freq: 2437000000 GHz Radio Std: None Frequency
NFE == Trig: FreeRun ‘AvglHold: 100100
HrGanlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.4382 GHz
Ref Offset 19.78 dB
10asidv_ Ref 20.00 dBm 10.004 dBm
o | ¢
oo | ! CenterFreq|
2.437000000 GHz
Center 2.437 GHz ‘Span 40 MHz CE St
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1ms 4000000 MH';
Auto Man
Occupied Bandwidth Total Power 22.6 dBm
17.642 MHz FreqOffset]|
Transmit Freq Error ~ -32.164kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 20.96 MHz xdB -26.00 dB
hisa —

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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11N20MIMO_Antl 2462

[ Keysight Specirum Analyzer - Occupied 1Y B
RL RF 50Q C. ALIGN AUTO 01:23:25 PMJul 01, 2020
enter Freq 2.462000000 GHz | Center Freq: 2452000000 GHz Radio Std: None Frequency
5= Trig: Free Run AvglHold: 1001100
HrGanlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.46304 GHz
Ref Offset 19.79 dB o
10 daidiy Ref 20.00 dBm 6.2574 dBm
og
oo 9 CenterFreq|
: 2.452000000 GHz
Center 2.462 GHz ‘Span 40 MHz CF Step
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1ms 4000000 MHZ]
Auto Man
Occupied Bandwidth Total Power 19.4 dBm
17.820 MHz Freq Offset||
Transmit Freq Error ~ -18.159kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 20.55 MHz xdB -26.00 dB
sc [smarus
11IN20MIMO_Ant2 2462
) Spectrum Anlyzer - Occupied BIY =
RL RF 50Q DC ALIGN AUTO 01:29:08 PMJul 01, 2020
enter Freq 2.462000000 GHz | Center Freq: 2452000000 GHz Radio Std: None Frequency
NE == Trig: Free Run AvglHold: 1001100
HrGanlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.46 GHZ
Ref Offset 19.79 dB =
10asidv_ Ref 20.00 dBm 8.1752 dBm
og
oo 0 CenterFreq|
2.462000000 GHz|
Center 2.462 GHz ‘Span 40 MHz CE St
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1ms 4000000 MH';
Auto Man
Occupied Bandwidth Total Power 22.0 dBm
17.620 MHz FreqOffset]|
Transmit Freq Error ~ -15.105kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 20.48 MHz xdB -26.00 dB
sa [smarus
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11N4OMIMO_Antl 2422

[ Keysight Spectrum Analyzer - Occupied BW |
RL RF 50Q C. ALIGN AUTO 01:50:49 PMJul 01, 2020
enter Freq 2.422000000 GHz | Center Freq: 2422000000 GHz Radio Std: None Frequency
== Trig: FresRun ‘AvglHold: 100100
HrGanlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.42048 GHz|
Ref Offset 19.79 dB -
10 daidiy Ref 20.00 dBm 6.2934 dBm|
og
oo '9 CenterFreq|
2.422000000 GHz
Center 2.422 GHz Span 80 MHz CF Step
#Res BW 820 kHz #/BW 3 MHz Sweep 1ms £.000000 MHz]
Auto Man
Occupied Bandwidth Total Power 20.6 dBm
36.303 MHz Freq Offset||
Transmit Freq Error 7.470 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 40.89 MHz xdB -26.00 dB
hise —
11IN4OMIMO_Ant2 2422
) Spectrum Analyzer - Occupied BW Lo e je]
RL RF 50Q DC ALIGN AUTO 01:59:18 PMJul 01, 2020
enter Freq 2.422000000 GHz | Center Freq: 2422000000 GHz Radio Std: None Frequency
NFE == Trig: FreeRun ‘AvglHold: 100100
HrGanlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.41904 GHz
Ref Offset 19.78 dB "
10 d8jdiv____ Ref 20.00 dBm 9.5537 dBm|
o \ [
oo ‘ CenterFreq|
1 2.422000000 GHz
Center 2.422 GHz Span 80 MHz CE St
#Res BW 820 kHz #/BW 3 MHz Sweep 1ms £000000 MH';
Auto Man
Occupied Bandwidth Total Power 22.3 dBm
36.363 MHz FreqOffset]|
Transmit Freq Error ~ -99.788kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 40.62 MHz xdB -26.00 dB
hisa —

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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11N40OMIMO_Antl 2437

[ Keysight Spectrum Analyzer - Occupied BW |
RL RF 50Q C. ALIGN AUTO 02:11:28 PMJul 01, 2020
enter Freq 2.437000000 GHz | Center Freq: 2437000000 GHz Radio Std: None Frequency
== Trig: FresRun ‘AvglHold: 100100
HFGainlow  #Atten: 30 dB Radio Device: BTS
Mkr1 2.43132 GHz|
Ref Offset 19.79 dB o
10dsidv_ Ref 20.00 dBm 6.4200 dBm
B | Iy
oo | v Center Freq|
2.437000000 GHz
Center 2.437 GHz Span 80 MHz CF Step
#Res BW 820 kHz #/BW 3 MHz Sweep 1ms £.000000 MHz]
Auto Man
Occupied Bandwidth Total Power 20.6 dBm
36.201 MHz Freq Offset||
Transmit Freq Error ~ -18.240kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 41.03 MHz xdB -26.00 dB
hise —
11IN4OMIMO_Ant2 2437
) Spectrum Analyzer - Occupied BW Lo e je]
RL RF 50Q DC ALIGN AUTO 02:18:32 PMJul 01, 2020
enter Freq 2.437000000 GHz | Center Freq: 2437000000 GHz Radio Std: None Frequency
NFE == Trig: FreeRun ‘AvglHold: 100100
HFGainlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.44252 GHz|
Ref Offset 19.78 dB s
10asidv_ Ref 20.00 dBm 8.2078 dBm
o [ ) |
o I I ‘ Center Freq|
2.437000000 GHz
- I
Center 2.437 GHz Span 80 MHz CF Step
#Res BW 820 kHz #/BW 3 MHz Sweep 1ms £.000000 MHZ]
Auto Man
Occupied Bandwidth Total Power 22.9 dBm
36.399 MHz FreqOffset]|
Transmit Freq Error ~ -66.410kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 48.24 MHz xdB -26.00 dB
hisa —

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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11N4OMIMO_Antl 2452

[ Keysight Specirum Analyzer - Occupied 1Y B
RL RF 50Q C. ALIGN AUTO 02:29:04 PMJul 01, 2020
enter Freq 2.452000000 GHz | Center Freq: 2452000000 GHz Radio Std: None Frequency
5= Trig: Free Run AvglHold: 1001100
HrGanlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.44632 GHz|
Ref Offset 19.79 dB i
10 dB/div Ref 20.00 dBm 6.4120 dBm
Log Iy
oo v Center Freq|
2.452000000 GHz|
f
Center 2.452 GHz Span 80 MHz CF Step
#Res BW 820 kHz #/BW 3 MHz Sweep 1ms £.000000 MHz]
Auto Man
Occupied Bandwidth Total Power 20.6 dBm
36.228 MHz Freq Offset||
Transmit Freq Error ~ -41.205kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 40.73 MHz xdB -26.00 dB
sc [smarus
11IN4OMIMO_Ant2 2452
= Spectrum Anlyzer - Occupied BIY =
RL RF 50Q DC ALIGN AUTO 02:36:52 PMJul 01, 2020
enter Freq 2.452000000 GHz | Center Freq: 2452000000 GHz Radio Std: None Frequency
NE == Trig: Free Run AvglHold: 1001100
HrGanlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.45744 GHz
Ref Offset 19.79 dB o
10d8idiv____ Ref 20.00 dBm 9.6232 dBm|
og
o ‘{ ¢ 3 I Center Freq|
2.452000000 GHz|
Center 2.452 GHz Span 80 MHz CE St
#Res BW 820 kHz #/BW 3 MHz Sweep 1ms £000000 MH';
Auto Man
Occupied Bandwidth Total Power 23.0 dBm
36.239 MHz FreqOffset]|
Transmit Freq Error ~ -92.027kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 40.54 MHz xdB -26.00 dB
sa [smarus

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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11.3. Appendix C: Maximum AVG conducted output power

11.3.1. Test Result
Test Mode Antenna Channel Result[dBm] Limit[dBm] Verdict
Antl 2412 12.67 <=30 PASS
Ant2 2412 14.03 <=30 PASS
11B Antl 2437 12.35 <=30 PASS
Ant2 2437 13.77 <=30 PASS
Antl 2462 12.63 <=30 PASS
Ant2 2462 13.85 <=30 PASS
Antl 2412 14.73 <=30 PASS
Ant2 2412 16.05 <=30 PASS
116 Antl 2437 14.71 <=30 PASS
Ant2 2437 16.60 <=30 PASS
Antl 2462 14.48 <=30 PASS
Ant2 2462 16.07 <=30 PASS
Antl 2412 11.67 <=30 PASS
Ant2 2412 13.07 <=30 PASS
total 2412 15.4 <=30 PASS
Antl 2437 11.93 <=30 PASS
11N20MIMO Ant2 2437 13.50 <=30 PASS
total 2437 15.8 <=30 PASS
Antl 2462 11.78 <=30 PASS
Ant2 2462 13.21 <=30 PASS
total 2462 15.6 <=30 PASS
Antl 2422 7.74 <=30 PASS
Ant2 2422 10.06 <=30 PASS
total 2422 12.1 <=30 PASS
Antl 2437 12.07 <=30 PASS
11N40MIMO Ant2 2437 13.65 <=30 PASS
total 2437 15.9 <=30 PASS
Antl 2452 7.28 <=30 PASS
Ant2 2452 9.61 <=30 PASS
total 2452 11.6 <=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.
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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 3.52 <=8 PASS
11B Ant2 2437 3.54 <=8 PASS
2462 3.7 <=8 PASS
2412 -9.17 <=8 PASS
11G Ant2 2437 -8.98 <=8 PASS
2462 -9.2 <=8 PASS
Antl 2412 -13.72 <=8 PASS
Ant2 2412 -9.48 <=8 PASS
total 2412 -8.09 <=8 PASS
Antl 2437 -13.31 <=8 PASS
11N20MIMO Ant2 2437 -11.01 <=8 PASS
total 2437 -9.00 <=8 PASS
Antl 2462 -11.12 <=8 PASS
Ant2 2462 -10.96 <=8 PASS
total 2462 -8.03 <=8 PASS
Antl 2422 -20.15 <=8 PASS
Ant2 2422 -18.17 <=8 PASS
total 2422 -16.04 <=8 PASS
Antl 2437 -16.4 <=8 PASS
11N40MIMO Ant2 2437 -14.56 <=8 PASS
total 2437 -12.37 <=8 PASS
Antl 2452 -16.4 <=8 PASS
Ant2 2452 -14.01 <=8 PASS
total 2452 -12.03 <=8 PASS
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
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11.4.2. Test Graphs

11B_Ant2 2412

[ Keysight Spectrum Analyze - Swept 54 o5 ]
RL RF 50Q DC SH ALIGN AUTO 03:35:52 PM Jul 09, 2020 E
enter Freq 2.412000000 GHz | . #Avg Type: RMS i R requency
NFE— PNO-Wids == Trig: FreeRun AvglHold: 100100 ml -
IFGain:Low #Atten: 30 dB ol PPPPP
Ref Offset 1979 6B MKr1 2.411 236 3 GHZ Auto Tune
WE’EEMN Ref 39.79 dBm 3.518 dBm
- A
Center Freq|
2.412000000 GHz|
StartFreq
; 2.402840000 GHz|
Stop Freq)|
2.421160000 GHe|
- 5 i I CF Step
o 1.832000 MHz|
Auto Man
. Freq Offset|]
¥ 0Hz
Scale Type,
& .
Center 2.412000 GHz Span 18.32 MHz||-°9 Lin
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 622.0 ms (30000 pts]
InsG starus
11B Ant2 2437
= Keysight Spectrum Analyzer - Swept SA \i"ig{l
RL RF 50Q DC A 0 03:39:00 PM Jul 09, 2020 Frequenc
enter Freq 2.437000000 GHz | .. #Avg Type: RM s EEREY: quency
NFE— PNO-Wids == Trig: FreeRun AvglHold: 100100 T“l -
IFGain:Low #Atten: 30 dB oerff PPPPP
Ref Offset 1979 6B MKr1 2.436 236 6 GHZ Auto Tune
1%§Buw Ref 39.78 dBm 3.536 dBm
- A
Center Freq|
2.437000000 GHz|
StartFreq
; 2.427880000 GHz|
StopFreq
2.446120000 GHe|
202 . 1 . CF Step
o 1.824000 MHz|
Auto Man
) Freq Offset||
0Hz
Scale Type
A
Center 2.437000 GHz Span 18.24 MHz|[-°9 Lin|
|#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 618.0 ms (30000 pts)
Iusc starus
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
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11B_Ant2_ 2462

P

ight Spectrum Analyzer - Swept SA

ALIGN AUTO

03:42:50 PMJul 09, 2020

RL RF 50Q C
enter Freq 2.462000000 GHz |

TRACE[123425 6

#Avg Type: RMS

Frequency

NFE

PNO-Wige == Trig: FreeRun AvglHold: 100100

TVeE| M
IFGain:low ~ #Atten: 30dB. oeP PPPPP
e

Ref Offset 19.79 dB

Mkr1 2.462 7
3.

) GHZ]

360
699 dBm

Auto Tune,

WE’;EMN Ref 39.79 dBm

Center Freq|

2.462000000 GHz]

StartFreq
2452880000 GHz|

Stop Freq)|
2471120000 GHz|

CF Step

1.824000 MHz|

Auto Man

Freq Offset||
0Hz

A

Scale Type

Center 2.462000 GHz
|#Res BW 3.0 kHz

Lin|

Span 18.24 MHz,

Log

#VBW 9.1 kHz Sweep 018.0 ms (30000 pts)

J=

STATUS

11G_Ant2 2412

eS|

ight Spectrum Analyzer - Swept SA
RL F 5090 DC

ALIGN AUTO

13:37:05 PM Jul 01, 2020

enter Freq 2412000000
NFE

GHz ‘ #Avg Type: RMS mece[ 55 e

Freguency

PNO-Wide == Trig: Free Run AvglHold: 10000

TVRE|Miy
#Atten: 30 dB. =P PRPER

IFGain:Low

Ref Offset 19.79 dB
Ref 39.79 dBm

Mkr1 2.413 286 § GHz
-9.174 dBm

Auto Tune,

10 dBidiv
Log

Center Freq|

2.412000000 GHz]

StartFreq
2396800000 GHz|

Stop Freq)|
2427200000 GHz|

CF Step

3.040000 MHz|

Auto Man

Freq Offset|
0Hz

A

Scale Type

Center 2.41200 GHz
|#Res BW 3.0 kHz

Span 30.40 MHz

#VBW 9.1 kHz Sweep 1.030 s (30000 pts|

Lin|

Log

J=

STATUS

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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11G_Ant2 2437

P

| Keysight Spectrum Analyzer - Swept SA

ALIGN AUTO  [12:33:07 PMJul 01, 2020

RL RF 50Q C
enter Freq 2.437000000 GHz | .
NFE PNO: Wide —— 1"ig: FreeRun

IFGain:Low #Atten: 30 dB

AvglHold: 100100

#Avg Type: RMS TGl 3 5 6

Frequency

TYPE( My
o= PPPPEP

Ref Offset 19.79 dB

Mkr1 2.436 3

p
02 GHz
-8.97

5 dBm

7
9

Auto Tune,

WE’;EMN Ref 39.79 dBm

Center Freq|

2.437000000 GHz]

StartFreq
2421800000 GHz|

Stop Freq)|
2452200000 GHz|

CF Step

3.040000 MHz|
Auto Man

Freq Offset||
0Hz

| A

Scale Type

Center 2.43700 GHz

|#Res BW 3.0 kHz #VBW 9.1 kHz

Span 30.40 MHz,

Log Lin|

Sweep 1.030 s (30000 pts)

J=

STATUS

11G_Ant2 2462

eS|

| Keysight Spectrum Analyzer - Swept SA
RL RF 5090 DC

ALIGN AUTO  [12:39:23 PMJul 01, 2020

enter Freq 2.462000000 GHz [
NFE PNO: Wide —>— 17ig: FreeRun
#Atten: 30 dB

IFGain:Low

#Avg Type: RMS s FFERET

Freguency

AvglHold: 10000 TVRE (M
Vel =P PRPER

Ref Offset 19.79 dB
Ref 39.79 dBm

Mkr1 2.463

Auto Tune,

10 dBidiv
Log

Center Freq|

2.462000000 GHz]

StartFreq
2446840000 GHz|

Stop Freq)|
2477160000 GHz|

CF Step

3.032000 MHz|
Auto Man

Freq Offset|
0Hz

I 1

Scale Type

Center 2.46200 GHz

es . Z 3 Z
BW 3.0 kH. #VBW 9.1 kH:

Span 30.32 MHz,
Sweep 1.028 s (30000 pts]

Log Lin|

J=

STATUS
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11IN20MIMO_Antl 2412

i Speﬂmmllnilym E——

P

ALIGN AUTO  [03:47:22 PMJul 09,2020

RL
enter Freq 2 412[)000[)0 GHz

#Avg Type: RMS TRAGE

3456

Frequency

NFE

PNO-Wige == Trig: FreeRun

AvglHold: 100100 |
IFGainLow  #Atten: 30 dB

PPPPPP

Ref Offset 19.79 dB

WE’;EMN Ref 39.79 dBm

Mkr1 2.410 735 2 GHz
-13.716 dBm

2
6

3.

Auto Tune,

Center Freq|

2.412000000 GHz]

StartFreq
2384360000 GHz|

Stop Freq)|
2429640000 GHz|

b

-

CF Step
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11N4OMIMO_Antl 2452
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11.5. Appendix E: Band edge measurements

11.5.1. Test Result

Test Mode Antenna ChName Channel ReflLevel[dBm] Result[dBm] Limit[dBm] Verdict
Low 2412 7.94 -32.1 <=-22.06 PASS

118 Ant2 High 2462 7.86 41 <=22.14 | PASS
Low 2412 5.58 -27.32 <=-24.42 PASS

116G Ant2 High 2462 5.12 -40.08 <=-24.88 PASS
Antl Low 2412 2.98 -32.61 <=-27.02 PASS

Ant2 Low 2412 4.60 -25.8 <=-25.4 PASS

1IN20MIMO Antl High 2462 3.05 -40.04 <=-26.95 PASS
Ant2 High 2462 4.31 -40.54 <=-25.69 PASS

Antl Low 2422 0.51 -31.04 <=-29.49 PASS

Ant2 Low 2422 1.89 -28.35 <=-28.11 PASS

LINAOMIMO - 21 High 2452 0.38 32.93 <=2963 | PASS
Ant2 High 2452 2.56 -31.95 <=-27.44 PASS
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11.5.2. Test Graphs
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11N20MIMO_Antl Low 2412

foa] ‘Spectrum Analyzer - Swept SA B
RL RF 50Q DC ALIGN AUTO 01:00:04 PMJul 01, 2020 3
enter Freq 2.365000000 GHz i #Avg Type: RMS TRACE[53 45 6 requency
NE— PNO:Fast == Trig: FreeRun AvglHold: 3001300 B
IFGain-low  #Atten: 30dB. o=TlPPRPPR
=T Auto Tune|
B 9 B GH
Ref Offset 1979 dB MkrS5 2.399 45 GHz
0deidiv__Ref 20.00 dBm 32.607 dBm
Log Y
! Center Freq|
2.365000000 GHz
i A B StartFreq|
; O 2:300000000 GHz]
4 M, §
Stop Freq)|
) 2430000000 GHz
"
Start 2.30000 GHz Stop 2.43000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts)| 13.000000 MHz|
Auto Man
WK WODE TRc] -
1N 1 241076 GHz 2980 dBm
2 N 1 240000GHz 34673 dBm
3N 1 239000GHz  -43.748 dBm Freq Offset||
4 N 1 231000GHz 44582 dBm 0HZ
|ms N i 239945GHz  -32607 dBm E
6
7
8 Scale Type
9
10 1 i
1 L |res Lin
hise —
11IN20MIMO_Ant2 Low 2412
) Lo e je]
RL F 50Q DC ALIGN AUTO 01:07:57 PMJul 01, 2020 E
enter Freq 2.365000000 GHz i #Avg Type: RMS s DEEREY: requency
NE— PNO:Fast == Trig: FreeRun AvglHold: 3001300 B
IFGain:low  #Atten: 30 dB. o=TlPPRPER
=T Auto Tune|
B 9 B GH
Ref Offset 19.78 dB MkrS 2.399 45 GHz
10 d8idiv__ Ref 20.00 dBm 25.803 dBm
Log Y
= ¢ CenterFreq|
} 2.365000000 GHz
2 ry
b !5 B StartFreq|
" A 2300000000 GHz
4 A
Stop Freq)|
o 2430000000 GHz
"
Start 2.30000 GHz Stop 2.43000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts)| 13.000000 MHz|
Auto Man
1N i 241323 GHz 4599 dBm
2 N 1 240000GHz  -33547dBm
3N 1 239000GHz 40876 dBm Freq Offset||
4 N 1 231000GHz 44503 dBm 0Hz
|98 N 1 239945GHz  -25.803dBm E
6
7
8 Scale Type
9
10 1 i
1 N Lin
hisa —

UL Verification Services (G

uangzhou) 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.




R

EPORT NO.: 4789531252-1
Page 137 of 171

11N20MIMO_Antl High 2462
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11N4OMIMO_Antl Low 2422
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11.6. Appendix F: Conducted Spurious Emission

11.6.1. Test Result

FregRange ReflLevel Result Limit .
Test Mode Antenna | Channel [ﬂ/lhz]g [dBm] [dBm] [dBm] Verdict
Reference 7.85 7.85 --- PASS

2412 30~1000 30~1000 -63.214 <=-22.146 PASS

1000~26500 1000~26500 -34.896 <=-22.146 PASS

Reference 8.41 8.41 --- PASS

11B Ant2 2437 30~1000 30~1000 -63.113 <=-21.594 PASS
1000~26500 1000~26500 -53.898 <=-21.594 PASS

Reference 7.74 7.74 --- PASS

2462 30~1000 30~1000 -62.026 <=-22.263 PASS

1000~26500 1000~26500 -51.369 <=-22.263 PASS

Reference 5.41 5.41 --- PASS

2412 30~1000 30~1000 -63.48 <=-24.589 PASS

1000~26500 1000~26500 -29.88 <=-24.589 PASS

Reference 5.68 5.68 PASS

11G Ant2 2437 30~1000 30~1000 -62.37 <=-24.323 PASS
1000~26500 1000~26500 -54.028 <=-24.323 PASS

Reference 5.12 5.12 --- PASS

2462 30~1000 30~1000 -63.222 <=-24.885 PASS

1000~26500 1000~26500 -48.229 <=-24.885 PASS

Reference 2.65 2.65 --- PASS

Antl 2412 30~1000 30~1000 -61.707 <=-27.353 PASS
1000~26500 1000~26500 -34.265 <=-27.353 PASS

Reference 3.71 3.71 PASS

Ant2 2412 30~1000 30~1000 -63.074 <=-26.292 PASS
1000~26500 1000~26500 -32.347 <=-26.292 PASS

Reference 3.23 3.23 --- PASS

Antl 2437 30~1000 30~1000 -62.865 <=-26.767 PASS
1000~26500 1000~26500 -54.335 <=-26.767 PASS

11N20MIMO Reference 3.32 3.32 --- PASS
Ant2 2437 30~1000 30~1000 -63.3 <=-26.679 PASS
1000~26500 1000~26500 -53.627 <=-26.679 PASS

Reference 2.71 2.71 --- PASS

Antl 2462 30~1000 30~1000 -63.355 <=-27.29 PASS
1000~26500 1000~26500 -49.868 <=-27.29 PASS

Reference 3.84 3.84 --- PASS

Ant2 2462 30~1000 30~1000 -63.16 <=-26.158 PASS
1000~26500 1000~26500 -48.995 <=-26.158 PASS

Reference 0.40 0.40 PASS

Antl 2422 30~1000 30~1000 -63.243 <=-29.6 PASS
1000~26500 1000~26500 -31.464 <=-29.6 PASS

Reference 1.88 1.88 PASS

Ant2 2422 30~1000 30~1000 -63.277 <=-28.117 PASS
1000~26500 1000~26500 -30.453 <=-28.117 PASS

Reference 0.45 0.45 --- PASS

Antl 2437 30~1000 30~1000 -63.233 <=-29.553 PASS
1000~26500 1000~26500 -42.981 <=-29.553 PASS

1IN4OMIMO Reference 1.70 1.70 -—- PASS
Ant2 2437 30~1000 30~1000 -62.953 <=-28.302 PASS
1000~26500 1000~26500 -40.309 <=-28.302 PASS

Reference 0.04 0.04 PASS

Antl 2452 30~1000 30~1000 -63.602 <=-29.962 PASS
1000~26500 1000~26500 -38.55 <=-29.962 PASS

Reference 1.98 1.98 PASS

Ant2 2452 30~1000 30~1000 -62.946 <=-28.022 PASS
1000~26500 1000~26500 -32.306 <=-28.022 PASS
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11.6.2. Test Graphs
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