Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AOVU-IPA2114HDW Report No.: TZ210602356-E1
IC: 25669-IPA2114HDW

RF Test Data for WLAN(2.4G) (Conducted Measurement)

Product Name: 4K Set Top Box
Trade Mark: Forcel
Test Model: IPA2114HDW
FCC ID: 2AOVU-IPA2114HDW
IC: 25669-IPA2114HDW

Environmental Conditions

Temperature: 25.5°C
Relative Humidity: 55%
ATM Pressure: 100.0 kPa
Test Engineer: Anna Hu
Supervised by: Hugo Chen
NOTE N/A

Appendix A: DTS Bandwidth

Test Result
DTS BW . :
TestMode Antenna | Channel (MHz] FL[MHz] FH[MHz] | LimitfMHz] | Verdict
Antl 2412 7.120 2408.440 2415.560 0.5 PASS
Ant2 2412 8.120 2407.960 2416.080 0.5 PASS
11B Antl 2437 7.640 2433.440 2441.080 0.5 PASS
Ant2 2437 8.080 2432.960 2441.040 0.5 PASS
Antl 2462 7.120 2458.440 2465.560 0.5 PASS
Ant2 2462 7.640 2458.440 2466.080 0.5 PASS
Antl 2412 16.400 2403.840 2420.240 0.5 PASS
Ant2 2412 16.360 2403.840 2420.200 0.5 PASS
1G Antl 2437 16.440 2428.800 2445.240 0.5 PASS
Ant2 2437 16.440 2428.800 2445.240 0.5 PASS
Antl 2462 16.440 2453.800 2470.240 0.5 PASS
Ant2 2462 16.400 2453.800 2470.200 0.5 PASS
Antl 2412 17.760 2403.160 2420.920 0.5 PASS
Ant2 2412 17.760 2403.120 2420.880 0.5 PASS
1IN20MIMO Antl 2437 17.760 2428.160 2445.920 0.5 PASS
Ant2 2437 17.840 2428.120 2445.960 0.5 PASS
Antl 2462 17.760 2453.160 2470.920 0.5 PASS
Ant2 2462 17.720 2453.160 2470.880 0.5 PASS
Antl 2412 19.120 2402.480 2421.600 0.5 PASS
Ant2 2412 19.080 2402.480 2421.560 0.5 PASS
11AX20MIMO Antl 2437 19.200 2427.400 2446.600 0.5 PASS
Ant2 2437 19.080 2427.480 2446.560 0.5 PASS
Antl 2462 19.120 2452.480 2471.600 0.5 PASS
Ant2 2462 19.000 2452.600 2471.600 0.5 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

RL [3 R AC SENSE:PULSE AAG 09:39:04 AM 2107, 2021
Center Freq 2.412000000 GHz ] #Avg Type: RMS Taclagesg|  Frequency
PO Fast 5= Trig: Free Run AvglHold: 100100 T
IFGain:Low #htten: 40 dB oerlF FRRPF
Ref Offset 10.4 dB AMkr3 16.40 MHz AutoTune
10 dBidiv__ Ref 30.00 dBm -1.665 dB|
Log
mo Center Freq
100 ] 4 )7 2.412000000 GHz
000 - 1 o | L J‘l"ﬂ“’ Iy I (3A1 ALY
o ‘,J‘ Hh StartFreq
20 - k) 2.392000000 GHz
300 Wy i
00 |t b L RO
0 StopFreq
o 2432000000 GHz
Center 2.41200 GHz Span 40.00 MHz CF Step|
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz|
JAuto Man
2,403 84 GHz 4,186 dBm|
241328 GHz 1,860 dBm|
16.40 MHz[(A) 1,665 dB| Freq Offset]|
0 Hz
10
11 @
< >
s [aE—
11G_Ant2_2412
T - e A SENGE PULSE A 04:24:34 PM uill7, 2021
Center Freq 2.412000000 GHz | #Avg Type: RMS TAE[12345 6 Frequency
PNO Fast = Trig:Free Run Avg|Held: 1001100 T
IFGain:Low  #Atten: 40 dB verF FPERE
Ref Offset 10.37 dB AMkr3 16.36 MHz AutoTune
10 dBidiv__Ref 30.00 dBm 0.018 dB
Log
o0 CenterFreq
2
100 2412000000 GHz
00 { ! 1l L] i 341 2
100 / |
[ \“ StartFreq|
20 o : 2.392000000 GHz
0 / “\\
00 st eskseterry
500 ' StopFreq
o0 2432000000 GHz
Center 2.41200 GHz Span 40.00 MHz CF Step|
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz|
IS pute Man
N f 2.403 84 GHz -2.800 dBm|
N f 2417 00 GHz. 3348 dBm
I A 1636 MHz[(A] 0018 dB) Freq Offset||
0Hz
6
=
g
]
10
1 g
< >
sG I stetus
11G_Antl_2437
| #Avg Type: RMS Frequency
Trig: Free R AvglHold: 100100 T
IFGain: :w* ﬂ:ti&nﬁ: d;n Vol ceP PPPPP
Ref Offset 10.55 dB AMkr3 16.44 MHz AutoTune
1?,5’3“"' Ref 30.00 dBm 0.627 dB
20 CenterFreq
100 > 2437000000 GHz
- A1 G Lant
P S T -6.:40 dbny
;; : JJ 1\ StartFreq
- ) 2417000000 GHz
0 Vs N
00 e gt W T
& e
00 StopFreq
w0 2457000000 GHz
(Center 2.43700 GHz 'Span 40.00 MHZ] CF Step
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz|
JAuto Man
242880 GHz -7.472 dBm|
2.443 28 GHz 0.487 dBm
16.44 MHz[(A] 627 dB Freq Offset||
0 Hz|
6
it
g
]
10
11 e
< >
ISG Iysetus
11G_Ant2_2437

Page 4 of 70



Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1
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FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW
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RL

RF R AC SENSE:PULSE AALIGH OF 05:20:21 PM Jul7, 2021
Center Freq 2.412000000 GHz ] #Avg Type: RMS WAE[T2345 6 Frequency
NG Fasr 5= Trig: Free Run AvglHold: 100H00 T
IFGain:Low #htten: 40 dB oerlF FRRPF
Auto Tune
Ref Offset 10.4 dB AMkr3 19.12 MHz
10 dB/div__Ref 30.00 dBm -1.405 dB
Log
mo Center Freq
100 = 2412000000 GHz|
0m 1 . 3a1
o LE2 YN IR R ST Y ) 27 el
| | StartFreq
20 T T 2.392000000 GHz
300 ¥ ‘1."’
il yd
00 T pe
0 Stop Freq
o 2.432000000 GHz|
Center 2.41200 GHz Span 40.00 MHz CF Step|
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz|
JAuto Man
2.402 48 GHz| 8,160 dBm|
2.414 68 GHz| 1874 dBm|
1912 MHz[(A) 1406 dB FreqOffset||
0 Hz
10
11 2
< >
sc fpsmrs
11AX20MIMO_Ant2_2412
T - e A SENSEPULTE A 05:25:13 PM Juill7, 2021
Center Freq 2.412000000 GHz ] #Avg Type: RMS wa[23455|  Frequency
PNO Fast = Trig:Free Run Avg|Held: 1001100 T
IFGain:Low  #Atten: 40 dB verF FPERE
Auto Tune|
Ref Offset 10.37 dB AMkr3 18.08 MHz
1L!!)’ngdw Ref 30.00 dBm 0.308 dB|
o0 CenterFreq
10 = 2.412000000 GHz|
000, _ % 301
J mJ‘mﬂnu‘w'uhm/Lrwxll 625 B}
N \ StartFreq
20 T 2.332000000 GHz
200 -
00 TR A e
500 StopFreq
w0 2.432000000 GH|
Center 2.41200 GHz Span 40.00 MHz CF Step|
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz|
IS pute Man
N f 2.402 48 GHz| -7.380 dBm|
N 241328 GHz| 0263 dBm
I A 1908 MHz[TA]  0.308 dB FreqOffset||
0Hz
6
=i
8
9
10
11 a
< >
sG I stetus

11AX20MIMO_Antl_2437

| #Avg Type: RMS Frequency
Trig:Free R Avg|Hold: 100/100 T
IFGain: :w* ﬂ:ti&nﬁ: d;n Vol ceP PPPPP
Auto Tune|
Ref Offset 10.55 dB AMkr3 18.20 MHz
1?,5’3“"' Ref 30.00 dBm 3.114 dB
20 CenterFreq
100 b 2437000000 GHz,
A
00, i
N TS IR R RN (W S o
StartFreq
00 x
- Jf 5 2417000000 GHz
400 "’;r N
0 R R G L
00 a i w 4 StopFreq
w0 2457000000 GHz
(Center 2.43700 GHz Span 40.00 MHz CFStep)
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz|
JAuto Man
242740GHz| 14,002 dBm)|
2.444 28 GHz 3612 dBm
1320 MHz 114 dB) FreqOffset||
0 Hz|
6
it
]
]
10
11 £
< >
ISG Iysetus

11AX20MIMO_Ant2_2437

Page 8 of 70



Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

RL

RF R AC SENSE:PULSE AALIGH OF 05:36:02 PM Jul07, 2021 E
Center Freq 2.437000000 GHz .. #Bug Type: RMS TACE[[23456 requency
NG Fasr 5= Trig: Free Run AvglHold: 100H00 T
IFGain:Low #htten: 40 dB oerlF FRRPF
Auto Tune
Ref Offset 1054 dB AMkr3 19.08 MHz
fodsiav _Ref 30.00 dBm -0.248 dB
00 Center Freq
100 — 2437000000 GHz|
am 1 i Y 381
o el ol Lot e sl rafen A BT
i J \ StartFreq
20 ¥ Y 2.417000000 GHz
00 /
d Y
R v e i AT AP ] StopFreq
00
o 2.457000000 GHz|
Center 2.43700 GHz Span 40.00 MHz CF Step|
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4000000 MHz,
JAuto Man
2.47 48 GHz| 8121 dBm|
243828 GHz| 1,046 dBm|
1908 MHz[(A) 0248 dB FreqOffset||
0 Hz
10
11 2
< >
hso frm—
11AX20MIMO_Antl_2462
L (3 e i SENGEPULE AMIG 05:42:05 PM 017, 2021 r
Center Freq 2.462000000 GHz ] #Avg Type: RMS RAE[12345 6 requency
PNo-East == Trig: Free Run Avg|Hold: 100/100 T
IFGainlow  ¥Atten: 40 dB verF FPERE
Auto Tune|
Ref Offset 10.56 dB AMkr3 18.12 MHz
10 dBidiv__Ref 30.00 dBm -2.129 dB
Log
00 CenterFreq
10 — 2.462000000 GHz|
0m) + i)
0 bt litefonl st ™81 s
i | StartFreq
200 7 T 2.442000000 GHz|
-300 ‘\n‘
40 "Fr s
R e e T T StopFreq
00
w0 2.482000000 GH|
Center 2.46200 GHz Span 40.00 MHz CF Step|
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4000000 MHz,
IS pute Man
N f 246248 GHz| 10031 dBm|
N f 246328 GHz| 2677 dBm
sl A1 A7) 1912 MHz[(A]  2129dB FreqOffset||
0Hz
6
=i
8
9
10
11 2
< >
sG Ismms

11AX20MIMO_Ant2_2462

05:48:04 PM Jul07, 2081
| #Avg Type: RMS Frequency
Trig: Free Run Avg|Hold: 1001100 T
IFG. :w* #atten: 40 dB P PPEPP
Ref Dffset 1054 dB AMKr3 19.00 MHz AutoTune
1?,5’3“"' Ref 30.00 dBm -2.003 dB
20 CenterFreq
100 7 2462000000 GHz,
Al A N
e T BT P Ty (sm ST
e ] | StartFreq
200
2.442000000 GHz
00 ‘_rr’ i
00 I A, ,
ey P W A etk
0 StopFreq
w0 2482000000 GHz
(Center 2.46200 GHz 'Span 40.00 MHZ] CF Step
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz|
JAuto Man
N f 2.452 60 GHz 5,939 dBm|
N f 246328 GHz 0.399 dBm
N [AI7] 19,00 MHz -2.003 dB FreqOffset||
0 Hz|
6
it
]
]
10
11 £
< >
ISG I smmus

Page 9 of 70



Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AOVU-IPA2114HDW Report No.: TZ210602356-E1
IC: 25669-IPA2114HDW

Appendix B: Occupied Channel Bandwidth

Test Result

TestMode Antenna | Channel | OCB [MHZz] FL[MHZ] FH[MHz] | LimitfMHz] | Verdict
Antl 2412 11.300 2406.537 2417.837 - PASS

Ant2 2412 11.166 2406.604 2417.770 -—- PASS

Antl 2437 11.643 2431.322 2442.965 - PASS

e Ant2 2437 11.420 2431.462 2442.882 - PASS
Antl 2462 11.334 2456.516 2467.850 - PASS

Ant2 2462 11.133 2456.605 2467.738 - PASS

Antl 2412 17.183 2403.487 2420.670 - PASS

Ant2 2412 17.112 2403.539 2420.651 - PASS

Antl 2437 17.304 2428.449 2445.753 --- PASS

ue Ant2 2437 17.158 2428.522 2445.680 --- PASS
Antl 2462 17.136 2453.556 2470.692 --- PASS

Ant2 2462 17.075 2453.572 2470.647 -—- PASS

Antl 2412 18.100 2403.032 2421.132 - PASS

Ant2 2412 18.028 2403.055 2421.083 - PASS

Antl 2437 18.294 2427.959 2446.253 - PASS

11IN20MIMO

Ant2 2437 18.129 2428.021 2446.150 - PASS

Antl 2462 18.013 2453.070 2471.083 - PASS

Ant2 2462 18.056 2453.032 2471.088 - PASS

Antl 2412 19.048 2402.515 2421.563 - PASS

Ant2 2412 19.101 2402.491 2421.592 - PASS

Antl 2437 19.200 2427.411 2446.611 - PASS

11AX20MIMO

Ant2 2437 19.176 2427.452 2446.628 --- PASS

Antl 2462 19.036 2452.535 2471.571 - PASS

Ant2 2462 19.066 2452.486 2471.552 - PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

11B_Antl_2412
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s Lsmemss

Agilent Spectrum Analyzer
RL R

11B_Ant2_2412

504G AC £ 02:56:35 AM 1407, 2021
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11B_Antl_2437
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

Agilent Spectrum Analyzer
En BE S AMMOz 2021 [ |
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11B_Antl_2462

Agilent Spectrum Analyzer
T (3
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11B_Ant2_2462

Agilent Spectrum Analyzer
¥ i
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11G_Antl_2412
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW

IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

Agilent Spectrum Analyzer
o RL RF

F 02:; AM 07, 2021 E
Center Freq 2.412000000 GHz Radio Std: None requency
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Center 2.412 GHz Span 40 MHz, CF Step
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11G_Ant2_2412

Agilent Spectrum Analyzer
T (3
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17.112 MHz ——
Transmit Freq Error 95.285 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 21.36 MHz xdB -26.00 dB
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11G_Antl_2437

Agilent Spectrum Analyzer
¥ i
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11G_Ant2_2437
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

Agilent Spectrum Analyzer
o RL RF

F S 04:30:17PMau07, 2021 | |
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Mkr1 2.4384 GHz
Ref Offset 10.54 dB
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11G_Antl_2462

Agilent Spectrum Analyzer
T (3
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11G_Ant2_2462

Agilent Spectrum Analyzer
¥ i
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW

IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

Agilent Spectrum Analyzer
o RL RF

F 04:50:12 PM Jul7, 2021 E
Center Freq 2.412000000 GHz Radio Std: None requency
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11IN20MIMO_Ant2_2412

Agilent Spectrum Analyzer
T (3

RL F 08 AC S 04:56:24 PM Jul7, 2021
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11IN20MIMO_Antl_2437

Agilent Spectrum Analyzer
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Center Freq 2.437000000 GHz Radio Std: None requency
AvglHeld: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 2.44456 GHz
Ref Offset 10.56 dB
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

Agilent Spectrum Analyzer
o RL RF

F S 0S0442PMau07, 2021 [ |
Center Freq 2.437000000 GHz . 437000000 GHz Radio Std: None Frequency
—= Trig: Free Run Avg[Hold: 100100
#IFGain:Low #Arten: 40 dB Radio Device: BTS
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Ref Offset 1054 dB
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11IN20MIMO_Antl_2462

Agilent Spectrum Analyzer
T (3

5:00:57 P44 7, 2021
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Center Freq 2.462000000 GHz

E
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Frequency
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Ismms

11IN20MIMO_Ant2_2462

Agilent Spectrum Analyzer

0 Rl RF 05:15:10 PM Jul07, 2081 F
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hisG I smmus

11AX20MIMO_Ant1_2412
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Shenzhen Tongzhou Testing Co.,Ltd

IC: 25669-IPA21

FCC ID: 2A0OVU-IPA2114HDW

14HDW

Report No.: TZ210602356-E1

Agilent Spectrum Analyzer
o RL RF

F 2 P Jul07, 2021 Fi
Center Freq 2.412000000 GHz Radio Std: None requency
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#IFGain:Low #Arten: 40 dB Radio Device: BTS
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l2Res BW 430 kHz #VEW 1.5 MHz Sweep 1ms 4000000 Wi
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19.048 MHz rreqotsel]
Transmit Freq Error 39,313 kHz OBW Power 99.00 % OHz
x dB Bandwidth 21.41 MHz xdB -26.00 dB
s gsmins

11AX20MIMO_Ant2_2412

Agilent Spectrum Analyzer
T (3

5:25:34 Ph4 7, 2021

RL F 502 AC £
Center Freq 2.412000000 GHz | 2.412000000 GHz

Frequency

Cel q: Radio Std: None
= Trig: Free Run Avg[Hold: 1001100
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x dB Bandwidth 21.65 MHz xdB -26.00 dB

Ismms

11AX20MIMO_Ant

1 2437

Agilent Spectrum Analyzer
0 Rl RF 05:34:35 PM Jul07, 2081 F
Center Freq 2.437000000 GHz Radio Std: None requency
AvglHeld: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS
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Ref Offset 10.56 dB
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Transmit Freq Error 10.510 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 21.71 MHz xdB -26.00 dB
hisG I smmus

11AX20MIMO_Ant2_2437
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

Agilent Spectrum Analyzer
o RL RF

F S 05:38:18PM 07, 2021 [ _ |
Center Freq 2.437000000 GHz . 437000000 GHz Radio Std: None Frequency
—= Trig: Free Run AvglHold: 100100
#IFGain:Low #Arten: 40 dB Radio Device: BTS
Mkr1 2.442 GHz
Ref Offset 1054 dB
f0dBdy  Ref 30.00 dBm 4.7371 dBm
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. /
100 Jr “
7 i
-30.0
m, M-hm-pwkw&-.wfr "‘-‘M-qu-vfmouﬁmn
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19.176 MHz FreqOffset|
Transmit Freq Error 40.324 kHz OBW Power 99.00 % OHz
x dB Bandwidth 21.48 MHz xdB -26.00 dB
sa [(RE.

11AX20MIMO_Antl_2462

Agilent Spectrum Analyzer
T (3

RL F 08 AC S e iPMMor 202t | _ |
Center Freq 2.462000000 GHz Cel 4 2.462000000 GHz Radio Std: None Frequency
—= Trig: Free Run Avg]Hold: 1001100
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 2.4648 GHZ|
Ref Offset 10.56 dB
fodmign Ref 30.00 dBm 3.2104 dBm
og
@0 Center Freq
100 j‘ 2462000000 GHz
00 oo PRI IR S SV P
0.0
v, X
-30.0 .l'L
P N o mttn S e
-50.0
-60.0
Center 2.462 GHz Span 40 MHz, CF Step
FRes BW 430 kHz #VBW 1.5 MHz Sweep 1ms| 4000000 MH2
JAuto Man
Occupied Bandwidth Total Power 16.1 dBm
19.036 MHz F—
Transmit Freq Error 53.108 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 21.33 MHz xdB -26.00 dB
sG Ismms

11AX20MIMO_Ant2_2462

Agilent Spectrum Analyzer
¥ i

RL BE 05:48:20 PM Juil07, 2021 Fi
Center Freq 2.462000000 GHz Radio Std: None requency
Avg|Held: 100100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 2.46472 GHz
Ref Offset 10.54 dB
1Lo dBldiv Ref 30.00 dBm 6.7381 dBm
og
w0 2 CenterFreq
100 2.462000000 GHz|
1m0 Sttt il Mh’%‘dw\w
Lino ¥
o ¥ %,
300 ""}P Y
o Akt nd L oA Li e S T
-50.0
-50.0
Center 2.462 GHz Span 40 MHz CF st
[#Res BW 430 kHz #VBW 1.5 MHz Sweep 1ms 4000000 i
JAuto Man
Occupied Bandwidth Total Power 19.3 dBm
19.066 MHz F—
Transmit Freq Error 18.496 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 21.56 MHz xdB -26.00 dB
hisG I smmus
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Appendix C: Maximum conducted output power

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
Antl 2412 13.45 <=30.00 PASS
Ant2 2412 15.79 <=30.00 PASS
Antl 2437 11.78 <=30.00 PASS
e Ant2 2437 15.15 <=30.00 PASS
Antl 2462 13.25 <=30.00 PASS
Ant2 2462 16.80 <=30.00 PASS
Antl 2412 13.83 <=30.00 PASS
Ant2 2412 15.44 <=30.00 PASS
Antl 2437 12.01 <=30.00 PASS
ue Ant2 2437 14.83 <=30.00 PASS
Antl 2462 13.07 <=30.00 PASS
Ant2 2462 12.30 <=30.00 PASS
Antl 2412 9.69 <=30.00 PASS
Ant2 2412 11.49 <=30.00 PASS
total 2412 13.7 <=30.00 PASS
Antl 2437 7.94 <=30.00 PASS
11N20MIMO Ant2 2437 11.09 <=30.00 PASS
total 2437 12.8 <=30.00 PASS
Antl 2462 9.08 <=30.00 PASS
Ant2 2462 12.09 <=30.00 PASS
total 2462 13.9 <=30.00 PASS
Antl 2412 10.07 <=30.00 PASS
Ant2 2412 12.11 <=30.00 PASS
total 2412 14.2 <=30.00 PASS
Antl 2437 8.60 <=30.00 PASS
11AX20MIMO Ant2 2437 11.42 <=30.00 PASS
total 2437 13.2 <=30.00 PASS
Antl 2462 9.49 <=30.00 PASS
Ant2 2462 12.73 <=30.00 PASS
total 2462 14.4 <=30.00 PASS
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AOVU-IPA2114HDW Report No.: TZ210602356-E1
IC: 25669-IPA2114HDW

Appendix D: Maximum power spectral density

Test Result
TestMode Antenna Channel Result[dBm/3-100kHz] Limit[dBm/3kHz] | Verdict
Antl 2412 -15 <=8 PASS
Ant2 2412 -12.77 <=8 PASS
Antl 2437 -16.7 <=8 PASS
e Ant2 2437 -13.26 <=8 PASS
Antl 2462 -14.87 <=8 PASS
Ant2 2462 -11.84 <=8 PASS
Antl 2412 -15.4 <=8 PASS
Ant2 2412 -13.4 <=8 PASS
Antl 2437 -17.75 <=8 PASS
He Ant2 2437 -14.21 <=8 PASS
Antl 2462 -16.72 <=8 PASS
Ant2 2462 -17.01 <=8 PASS
Antl 2412 -20.25 <=8 PASS
Ant2 2412 -18.46 <=8 PASS
total 2412 -16.25 <=6.73 PASS
Antl 2437 -21.66 <=8 PASS
11N20MIMO Ant2 2437 -18.14 <=8 PASS
total 2437 -16.54 <=6.73 PASS
Antl 2462 -20.79 <=8 PASS
Ant2 2462 -17.63 <=8 PASS
total 2462 -15.92 <=6.73 PASS
Antl 2412 -17.23 <=8 PASS
Ant2 2412 -15.67 <=8 PASS
total 2437 -13.37 <=6.73 PASS
Antl 2437 -19.39 <=8 PASS
11AX20MIMO Ant2 2462 -16.61 <=8 PASS
total 2462 -14.77 <=6.73 PASS
Antl 2412 -18.01 <=8 PASS
Ant2 2412 -15.28 <=8 PASS
total 2437 -13.42 <=6.73 PASS

Note: the duty cycle and cable loss has been consider in to test result.
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AOVU-IPA2114HDW Report No.: TZ210602356-E1
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Test Graphs

11B_Antl_2412
RL RF .
Center Freq 2.412000000 GHz requency
PNO: Fast —— Trig: Free Run
IFGain:Low #Agten: 30 dB
Ref Offset 104 dB Mkr1 2.412 577 4 GHZ Auto Tune
1o gBldiv Ref 30.40 dBm -15.003 dBm)|
CenterFreq
D4 2.412000000 GHz
04
StartFreq
b o 2.400700000 GHz
. 1 StopFreq
2423300000 GHz
198
26 CF Step|
2.260000 MHz
JAuto Man
386 ' '
426 FreqOffset||
0 Hz|
536 Y t
Center 2.41200 GHz Span 22.60 MHz|
JfRes BW 3.0 kHz #VBW 9.1 kHz* Sweep 3.096 s (30000 pts
Insc Ismms
11B_Ant2_2412
RL i S1Q  AC SENSE PULSE, AL 00:57:30 AM 1407, 2021 F
Center Freq 2.412000000 GHz .. #Avg Type: RMS TACE[12345 5 requency
PNO:Fast = Trig: Free Run Avg|Hold: 1010 THPE &
IFGain:Low #htten: 30 dB DET|S A AAA A
Ref Offset 1042 dB Mkr1 2.410 211 5 GHZ Auto Tune
1o gBldiv Ref 30.42 dBm -12.774 dBm|
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24 2.412000000 GHz
104
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40 2400834000 GHz
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2423166000 GHz,
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25 CF Step|
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JAuto Man
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1 L
436 FreqOffset||
0 Hz
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Center 2.41200 GHz Span 22.33 MHz|
JfRes BW 3.0 kHz #VEBW 9.1 kHz* Sweep 3.060 s (30000 pts]
Inse I smms
11B_Antl_2437
RL i SO0 AC SENEEPULE AL 09:27:17 AM O 1 Fi
Center Freq 2.437000000 GHz | #Avg Type: RMS TACE[[2345¢8 requency
PNO-Tast 5= Trig: Free Run Avg|Hold: 1010 THPE| . iA
IFGain:Low #Atten: 30 dB DET|& A AAA A
Ref Offset 1061 dB MKkr1 2.437 779 7 GHZ Auto Tune
Eggaldiv Ref 30.61 dBm -16.699 dBm|
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@8 2.437000000 GHz
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startFreq
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2448643000 GHz,
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FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

11B_Ant2_2437

SENSEPULSE

10:23:48 AM 1407, 2021

RL AE S0 AC AL
Center Freq 2.437000000 GHz | #Avg Type: RMS nu-:g’m Frequency
PRO: Fast —»— 1rig:FreeRun Avg|Hold: 1010 THPE| & Wiyt
IFGain:Low #Arten: 30 dB DET|a & AAA
Ref Offset 1059 dB Mkr1 2.436 229 9 GHz] Auto Tune
19 gBidiv Ref 30.59 dBm -13.264 dBm)

CenterFreq
we 2.437000000 GHz
1086

StartFreq
p 500 2 GHz,
a4 al
Stop Freq
2.448420000 GHz
-194
24 CF Step
2284000 MHz
JAuto Man
34 ‘
494 Freq Offset||
0Hz
534
Center 2.43700 GHz Span 22.84 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 3.130 s {30000 pts
Insr_: psmms

11B_Antl_2462

Center Freq 2.462000000 GHz #Avg Type: RMS Frequency
PNO: Fast —— 17d Avg|Hold: 10110
IFGain:Low #hAtten: 30 dB
Ref Ofiset 1061 0B Mkr1 2.461 300 7 GHZ] Auto Tune
10 dBidiv Ref 30.61 dBm -14.871 dBm)
CenterFreq
e 2462000000 GHz,
106
StartFreq
610 2 GHz
VSIEB ’1 StopFreq
2473334000 GHz
154
B4 CF Step
2.266800 MHZ
JAuto Man
4
84 FreqOffset||
’\ 0Hz
594
Center 2.46200 GHz Span 22.67 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 3.106 s {30000 pts)
Isetus

11B_Ant2_2462

JfRes BW 3.0 kHz

#VBW 9.1 kHz*

Sweep 3.052 s (30000 pts

10:27:10 4M 1T
Frequency
DET/A AR AA R
Auto Tune|
Ref Offset 1059 dB Mkr1 2.462 917 8 GHZ
Elll)gBﬁdiv Ref 30.59 dBm -11.841 dBm|
CenterFreq
e 2.462000000 GHz
108
StartFreq
b oo 2.450867000 GHz
y a!
. b Stop Freq
2.473133000 GHz
-154
24 CF Step|
2.226600 MHz
JAuto Man
kN ¥ y
e FreqOffset||
0 Hz|
524
Center 2.46200 GHz Span 22.27 MHz|

J=

[r—

11G_Antl_2412
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RL [3 S0Q AC SENSE:PULSE AL 02:40:19 AM M40 1
Center Freq 2.412000000 GHz ] #Avg Type: RMS TACE[123456 Frequency
PNO-Fast == Trig: Free Run Avg|Hold: 1010 THPE & WA
IFGain:Low #Arten: 30 dB DET|a & AAA
Ref Offset 10.73 dB MKr1 2.412 296 1 GHZ Auto Tune
19 giaiv Ref 30.73 dBm -15.400 dBm|

Center Freq
w7 2.412000000 GHz
o7

StartFreq
b7 2.394817000 GHz
o 1 StopFreq
2.429183000 GHz
193
33 CF Step|
3.436600 MHz
JAuto Man
3 1
433 Freq Offset||
0 Hz
53
Center 2.41200 GHz Span 34.37 MHz|
[fRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 4.708 s (30000 pts)
Inse I setus
11G_Ant2_2412
RL [3 502 AC SENSE:PULSE AL o426 0iPMIicr, 208l | |
Center Freq 2.412000000 GHz | #Avg Type: RMS TACE[[23456 Frequency
PNoFast == Trig:Free Run Avg|Held: 1010 THPE & e
IFGain:Low  HAtten:30 dB peTla AR A
Ref Offset 1057 dB Mkr1 2.411 368 § GHZ Auto Tune
10 gidiv Ref 30.67 dBm -13.397 dBm)

Center Freq
w7 2.412000000 GHz
107

StartFreq
gl 2 GHz,
933 a1
StopFreq
2.429112000 GHz
193
23 CF Step|
o 3.422400 MHz,
JAuto Man
3
493 FreqOffset||
0Hz
53
Center 2.41200 GHz Span 34.22 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 4.690 s (30000 pts
Inse [
11G_Antl_2437
PULSE]
| #Avg Type: RMS Frequency
Trig: Free Run Avg|Hold: 1010
Foaios  #atten: 30 dB peTlasaAA A
Ref Offset 10.86 dB Mkr1 2.435 714 3 GHZ Auto Tune
10 dBidiv Ref 30.86 dBm -17.754 dBm)|

CenterFreq
mse 2.437000000 GHz
108

StartFreq
jo.ae0 2 GHz
a 1 StopFreq

, 2454304000 GHz
EER "
21 CF Step|

3.460800 MHz,

JAuto Man
E:X
a1 FreqOffset||
0 Hz|
51
i
[Center 2.43700 GHz Span 34.61 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 4.742 5 (30000 pts
Inse Iysetus
11G_Ant2_2437
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FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

RL

[3 S0Q AC SENSE:PULSE AL 43127 PMaa07, 2021 [ |
Center Freq 2.437000000 GHz ] #Avg Type: RMS TACE123456 Frequency
PNO-Fast == Trig: Free Run Avg|Hold: 10110 THPE & WA
IFGain:Low #Arten: 30 dB DET|a & AAA
Ref Offset 10.84 dB MKr1 2.436 366 8 GHZ Auto Tune
19 giaiv Ref 30.84 dBm -14.212 dBm|
CenterFreq
we 2.437000000 GHz
108
startFreq
a0 2 GHz,
e 1 Stop Freq
2454158000 GHz,
-192 ]
32 CF Step|
' 1 3431600 MHz|
JAuto Man
-382
432 Freq Offset||
0 Hz
8.2
Center 2.43700 GHz Span 34.32 MHz|
[fRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 4.702 s (30000 pts
Inse Ismms
11G_Antl_2462
RL [3 502 AC SENSE:PULSE AL 03:5045AM07, 2021 | |
Center Freq 2.462000000 GHz | #Avg Type: RMS RACE[[23456 Frequency
PNO-Fast = Trig:Free Run Avg|Held: 10110 TPE| 2 b
IFGain:Low #hAtten: 30 dB DETR B AAAR
Ref Offset 10,86 dB MKkr1 2.462 940 8 GHz Auto Tune
10 gidiv Ref 30.86 dBm -16.717 dBm)
CenterFreq
23 2462000000 GHz,
08
StartFreq
b 60 2444864000 GHz,
o 1 StopFreq
. 2479136000 GHz
-181 4
A1 CF Step|
' 3.427200 MHz
JAuto Man
381
81 FreqOffset||
0Hz
581
Center 2.46200 GHz Span 34.27 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 4.696 s (30000 pts
Inse [

11G_Ant2_2462

AL i FULE 04:45:34 P Jul07, 2021 Fi
Center Freq 2.462000000 GHz | #Avg Type: RMS TR requency
PRO: Fast —— Trig:Free Run Avg|Hold: 1010
IFGain:Low #hAtten: 30 dB DET|AAAAARA
Ref Offset 10.84 dB Mkr1 2.462 938 6 GHZ] AutoTune
10 dBidiv Ref 30.84 dBm -17.008 dBm)|
CenterFreq
28 2462000000 GHz,
108
StartFreq
b s 2444825000 GHz
" Stop Freq
2.479075000 GHz
-182
22 CF Step|
3.415000 MHz
JAuto Man
382
432 FreqOffset||
0 Hz|
582
b whiis
Center 2.46200 GHz Span 34.15 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 4.678 5 (30000 pts
Inse Iysetus

11IN20MIMO_Ant1_2412
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R B__l00 A SENEEFULE AL OHSI2ePMMOAL Rl | |
Center Freq 2.412000000 GHz ] #Avg Type: RMS m-:z_’m Frequency
PNO-Fast == Trig: Free Run Avg|Hold: 10110 THPE & WA
IFGain:Low #Arten: 30 dB DET|a & AAA
Ref Offset 1251 dB Mkr1 2.410 738 4 GHZ] Auto Tune
19 giaiv Ref 32.51 dBm -20.248 dBm)|
CenterFreq
z 2.412000000 GHz
125
startFreq
251 2393300000 GHz,
o Stop Freq
75 Al 2.430100000 GHz
v
75 CF Step|
3.620000 MHz
JAuto Man
0 !
475 Freq Offset||
0 Hz
515
Vi \
Center 2.41200 GHz Span 36.20 MHz|
[fRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 4.960 s (30000 pts
Iuse Ismms

11IN20MIMO_Ant2_2412

RL 509 A SEREEPULE AL orsmMn el | |
Center Freq 2.412000000 GHz | #Avg Type: RMS m-:g,m Frequency
PRO: Fast —»— Trig:FreeRun Avg|Hold: 1010 THPE| & Wiyt
IFGain:Low #hAtten: 30 dB DETR B AAAR
Ref Offset 1248 dB Mkr1 2.414 454 9 GHz| Auto Tune
10 gidiv Ref 32.48 dBm -18.464 dBm)

CenterFreq
= 2.412000000 GHz,
125

StartFreq
248 2393872000 GHz,
- Stop Freq
.1 2430028000 GHz
175
75 CF Step|
3605600 MHZ
JAuto Man
35
e FreqOffset||
0Hz
S5
aid m. ol
Center 2.41200 GHz Span 36.06 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 4.940 s (30000 pts
Iuse [

11IN20MIMO_Antl_2437

Agilent Spectrum Analyz:

FL [ PLLSE
Center Freq 2.437000000 GHz | #Avg Type: RMS Frequency
PRO: Fast —— Trig:Free Run Avg|Hold: 1010
IFGain:Low #hAtten: 30 dB DET|AAAAARA
Ref Offset 1267 dB Mkr 2.444 451 4 GHZ AutoTune
10 dBidiv Ref 32.67 dBm -21.655 dBm)|
CenterFreq
27 2437000000 GHz,
127
StartFreq
267 2418706000 GHz
= Stop Freq
2456294000 GHz
173 1
23 CF Step|
3658800 MHZ
JAuto Man
3 u L
T T
43 FreqOffset||
0 Hz|
S73
[Center 2.43700 GHz Span 36.59 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 5.012 5 (30000 pts)
Iuse Iysetus

11IN20MIMO_Ant2_2437
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R i SN SENGE UL AL S0SSePMMORZRL | .|
Center Freq 2.437000000 GHz ] #Avg Type: RMS m-:z_’m Frequency
PNO-Fast == Trig: Free Run Avg|Hold: 10110 THPE & WA
IFGain:Low #Arten: 30 dB DET[AAAAAA
Ref Offset 1281 dB Mkr1 2.444 450 7 GHZ] Auto Tune
19 giaiv Ref 32.81 dBm -18.135 dBm|
CenterFreq
ze 2.437000000 GHz
128
startFreq
281 2.418871000 GHz,
o Stop Freq
1 2455129000 GHz
172
732 CF Step|
3625800 MHz
JAuto Man
32 "
472 Freq Offset||
0 Hz
512 L
Ll .Hﬁ ’\l L
Center 2.43700 GHz Span 36.26 MHz|
[fRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 4.968 s (30000 pts)
Iusc Ismms

11IN20MIMO_Antl_2462

RL = SN SENSE FULE AL O5AL09PMIOT,Z0RL | |
Center Freq 2.462000000 GHz | #Avg Type: RMS m-:g,m Frequency
PNOTFas —»= Trig: Free Run RuglHold: 10110 THPE |8 e
IFGain:Low  FAtten: 30 dB ceTja A A A A
Ref Offset 12,67 dB Mkr1 2.469 491 9 GH Auto Tune
10 gidiv Ref 32.67 dBm -20.794 dBm)
CenterFreq
27 2462000000 GHz
27
StartFreq
267 2443987000 GHz
" Stop Freq
T 2480013000 GHz
173
73 CF Step|
3602600 MHz,
JAuto Man
EEl |
a3 Freq Offset||
0Hz
=3
‘. A
Center 2.46200 GHz Span 36.03 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 4.936 s (30000 pts
Iuse [

11IN20MIMO_Ant2_2462

Agilent Spectrum Analyz:

FL A PLLSE
Center Freq 2.462000000 GHz | #Avg Type: RMS Frequency
PRO: Fast —— Trig:Free Run Avg|Hold: 1010
IFGain:Low #hAtten: 30 dB DET|AAAAARA
Ref Offset 12,65 dB Mkr1 2.465 746 7 GHZ] AutoTune
10 dBidiv Ref 32.65 dBm -17.629 dBm)|
CenterFreq
27 2462000000 GHz,
127
StartFreq
265 2443844000 GHz
= Stop Freq
1 2480056000 GHz
74
274 CF Step|
3611200 MHz
JAuto Man
74
74 FreqOffset||
0 Hz|
574
Ll u]lﬂ .
Center 2.46200 GHz Span 36.11 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 4.948 5 (30000 pts
Iuse Iysetus

11AX20MIMO_Ant1_2412
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RL 3

ULEE]

05:21:53PM Jul07, 2021

R AL AL =
Center Freq 2.412000000 GHz ] #Avg Type: RMS TAcE123456 Frequency
PNO-Fast == Trig: Free Run Avg|Hold: 10110 THPE & WA
IFGain:Low #Arten: 30 dB DET|a & AAA
RefOffset 13.41 dB MKr1 2.408 258 2 GHz Auto Tune
19 giaiv Ref 33.41 dBm -17.230 dBm|
CenterFreq
B 2.412000000 GHz
134
startFreq
341 2 GHz|
o Stop Freq
1 2.431048000 GHz
-166
Pl CF Step|
3809600 MHz
JAuto Man
-%6 T T
456 .IJ Freq Offset||
0 Hz
56
o N
Center 2.41200 GHz Span 38.10 MHz|
[fRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep $5.220 s (30000 pts)
Iuse Ismms
11AX20MIMO_Ant2_2412
L 3 S AC AL 05:26:51 PM Julll7, 2081 F
Center Freq 2.412000000 GHz | #Avg Type: 3456 requency
PNO-Fast = Trig:Free Run AvglHeld: 1010 TPE |1 i
IFGain:Low #hAtten: 30 dB DET|& & A& A A
Ref Offset 13,38 dB MKkr1 2.408 255 4 GHZ Auto Tune
10 gidiv Ref 33.38 dBm -15.673 dBm)
CenterFreq
B4 2.412000000 GHz,
124
StartFreq
338 2 GHz|
o 1 StopFreq
; 2431101000 GHz
-166
BB CF Step|
3820200 MHZ
JAuto Man
%6
456 j FreqOffset||
0Hz
566
ol Llodl o
Center 2.41200 GHz Span 38.20 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 5.234 s (30000 pts
Iuse [

11AX20MIMO_Antl_2437

Agilent Spectrum Analyzer - Swept SA

RL RF AL £
Center Freq 2.437000000 GHz | #Avg Type: RMS Frequency
PRO: Fast —— Trig:Free Run Avg|Hold: 1010
IFGain:Low  #Atten: 30 B
Ref Offset 1357 dB MKr1 2.433 255 24 GHz Auto Tune
10 dBidiv Ref 33.57 dBm -19.391 dBm)|
CenterFreq
=t 2437000000 GHz,
136
StartFreq
. 2.417800000 GHz
> StopFreq
1 2456200000 GHz
164
=4 CF Step|
3.840000 MHZ]
JAuto Man
ET T
I
454 " FreqOffset||
0 Hz|
54
1 L
[Center 2.43700 GHz Span 33.40 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 5.262 s (30000 pts
Iuse Iysetus

11AX20MIMO_Ant2_2437
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RL [3 S0Q AC SENSE:PULSE AL 0sagmpMlor 2021 | |
Center Freq 2.437000000 GHz ] #Avg Type: RMS TAcE123456 Frequency
PNO-Fast == Trig: Free Run Avg|Hold: 10110 THPE & WA
IFGain:Low #Arten: 30 dB DET[AAAAAA
Ref Offset 13,55 dB MKr1 2.433 256 1 GHZ Auto Tune
19 giaiv Ref 33.55 dBm -16.605 dBm|
CenterFreq
ne 2.437000000 GHz
136
startFreq
355 2.417824000 GHz,
i Stop Freq
1 2456176000 GHz
-165
®5 CF Step|
3835200 MHz
JAuto Man
X5
455 Freq Offset||
0 Hz
55
b Lo WY NP
Center 2.43700 GHz Span 38.35 MHz|
[fRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 5.254 s (30000 pts)
Iuse Ismms

11AX20MIMO_Antl_2462

RL = SN SENSE FULE AL 054337 PMOT, 202 | |
Center Freq 2.462000000 GHz | #Avg Type: RMS m-:g,m Frequency
PNOTFas —»= Trig: Free Run RuglHold: 10110 THPE |8 e
IFGainlow  #Atten: 30 dB ceTja A A A A
Ref Offset 1357 dB Mkr1 2.464 475 4 GH Auto Tune
10 gidiv Ref 33.57 dBm -18.013 dBm)

CenterFreq
=6 2462000000 GHz
126

StartFreq
EEd 2442964000 GHz
Eu Stop Freq
s 2481036000 GHz
154 ¢
B4 CF Step
35807200 MHz,
JAuto Man
=4 !
|
1 .J l Freq Offset||
0Hz
EX)
L
Center 2.46200 GHz Span 38.07 MHz|
[FRes BW 3.0 kHz #VBW 9.1 kHZ* Sweep 5.216 s (30000 pts
Iuse [

11AX20MIMO_Ant2_2462

Agilent Spectrum Analyz:

FL A PLLSE S
Center Freq 2.462000000 GHz | #Avg Type: RMS Frequency
PRO: Fast —— Trig:Free Run Avg|Hold: 1010
IFGain:Low #hAtten: 30 dB DET|AAAAARA
Ref Offset 1355 dB Mkr1 2.458 254 7 GHZ] AutoTune
10 dBidiv Ref 33.55 dBm -15.283 dBm)|
CenterFreq
=t 2462000000 GHz,
136
StartFreq
385 2442834000 GHz
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Appendix E: Band edge measurements

Test Result
TestMode A:taen ChName | Channel | RefLevel[dBm] | ResultfdBm] | Limit[dBm] Veidic
Antl Low 2412 5.83 -45.87 <=-24.17 PASS
Ant2 Low 2412 7.90 -45.77 <=-22.1 PASS
e Antl High 2462 5.50 -46.49 <=-24.5 PASS
Ant2 High 2462 8.92 -46.36 <=-21.08 PASS
Antl Low 2412 2.35 -33.22 <=-27.65 PASS
Ant2 Low 2412 3.58 -35.69 <=-26.42 PASS
He Antl High 2462 1.14 -45.72 <=-28.86 PASS
Ant2 High 2462 0.14 -46.88 <=-29.86 PASS
Antl Low 2412 -1.84 -42.35 <=-31.84 PASS
Ant2 Low 2412 -0.11 -42.96 <=-30.11 PASS

11N20MIMO

Antl High 2462 -2.35 -46.77 <=-32.35 PASS
Ant2 High 2462 0.29 -46.15 <=-29.71 PASS
Antl Low 2412 -2.05 -43.56 <=-32.05 PASS
Ant2 Low 2412 -0.19 -41.98 <=-30.19 PASS
HLAXZOMIMO Antl High 2462 -2.65 -47.07 <=-32.65 PASS
Ant2 High 2462 0.57 -44.65 <=-29.43 PASS

Page 29 of 70



Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AOVU-IPA2114HDW Report No.: TZ210602356-E1
IC: 25669-IPA2114HDW

Test Graphs

11B_Antl_Low 2412
Agilent Spectrum Analyze
RL RF
Center Freq 2.365000000 GHz Tri: Free Run : Frequency
Fostnitn . #hen:30 &8 cerfP PPPPP
Auto Tune|
Ref Offset 10.4 4B Mkr5 2.398 54 GHz
10 dB/div__Ref 20.00 dBm -45.868 dBm
Log 7
i
100 }“h CenterFreq
0o, F“‘ Ty 2365000000 GHz
] {
10
f "
200 ErLARD
* ‘\ StartFreq|
= ! 2.300000000 GHz
100 vl . A5: Y |
o T . i\
600 StopFreq
00 2430000000 GHz
Start 2.30000 GHz Stop 2.43000 GHz CFStep)
Res BW 100 kHz #VBW 300 kHz Sweep 12.47 ms (1001 pts) 13.000000 MHz|
[ ooe A W o A v - [ Men
412 45 GHz 5831 dBm
40000 GHz| 47535 dBm
390 00 GHz 1.346 dBm FreqOffset||
31000 GHz 1717 dBm oHz
39354 GHz| 45868 dBm
10
11 3
>
hisc Ismms
11B_Ant2_Low_2412
RL RF 00 AC SENSE:PULSE AL 02:58:34 AM 1407, 2021 Fi
Center Freq 2.365000000 GHz .. #Avg Type: RMS TAcE[[2345 6 requency
PNO:Fast = Trig: Free Run Avg|Hold: 300/300
IFGain:Low #htten: 30 dB ceP PPPPP
Auto Tune|
Ref Offset 10.37 dB Mkr5 2.398 54 GHz
10 dBidiv__Ref 20.00 dBm -45.769 dBm
-od o
100 Center Fre
& q
000 i ‘:M"‘ 2365000000 GHz
100 / "
T
-200 21048
\ StartFreq
=0 l 2:300000000 GHz
-400 v 73 ‘z«r)i' \J\
00 ; AV N ot
s00 Stop Freq
00 2430000000 GHz,
Start 2.30000 GHz Stop 2.43000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 1247 ms (1001 pts) 13.000000 MHz|
I L R Y I S Bl = [Aute Man
41102 GHz 7.698 dBm
40000 GHz| 46952 dBm
390 00 GHz|  50.397 dBm FreqOffset||
31000 GHz| 51315 dBm oHz
39854 GHz| 45769 dBm
10
11 %
>
s g smarus
11B_Antl_High_ 2462
RL 3 D0 AC PULSE] AL 02:34:24 AM O 1 R
Center Freq 2.495000000 GHz | #Aug Type: RMS TACE[[23456 requency
PNO-Tast 5= Trig: Free Run Avg|Hold: 3007300 T
IFGain:Low #htten: 30 dB ceTPPPEFF
Auto Tune|
Ref Offset 10.55 dB Mkr4 2.505 56 GHz
10 gediv Ref 20.00 dBm -46.485 dBm
Al
0o CenterFreq
0o, KPW‘ iy 2495000000 GHz
100
20 T TN
] T 2T StartFreq
0 { 1 R 2.440000000 GHz
40 1
7 3
500 et p o e e ) e
500 Stop Freq
. 2550000000 GHz,
Start 2.44000 GHz Stop 2.55000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10.53 ms (1001 pts) 11.000000 MHz,
: Auto Man
461 45 GH
48350 GH
500 00 GH Freq Offset||
505 56 GH oMzl
10
11 3
>
hisc L smarus
11B_Ant2_High_ 2462

Page 30 of 70



Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

RL A 0a

PLLSE] MALG

10:27.25 AM
Center Freq 2.495000000 GHz .. #Avg Type: RMS e Frequency
NG Fasr 5= Trig: Free Run AvglHold: 3001300 T
IFGain:Low #htten: 30 dB oerlF FRRPF
Ref Offset 1054 dB Mkr4 2.488 07 GHz AutoTune
fodsiav _Ref 2000 dBm -46.360 dBm
1
100 4 [N Center Freq
0m Pal iy 2495000000 GHz
100 J' I
i 3
200 \ Py
i y StartFreq
200 ; { 2.440000000 GHz|
00 = ]',, 5 64 3
500 st 3 At .ﬂ; . L . " A
00 Stop Freq
o 2550000000 GHz|
Start 2.44000 GHz Stop 2.55000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 10.53 ms (1001 pts) 11.000000 MHz|
Tooe] JAuto Man
46166 GHz 8919 dBm
48350 GHz| 50077 dBm
500 00 GHz -48.491 dBm Freq Offset||
48307 GHz| __ 46.360 dBm oMz
10
11 2
< >
sc fpsmrs
11G_Antl_Low_2412
RL RF 08 AC SENSE:PULSE AALIGN OF 05:40:34 AM 1407, 2021
Center Freq 2.365000000 GHz | #Avg Type: RMS TAE[12345 6 Frequency
PNO Fast = Trig:Free Run Avg|Held: 300300 T
IFGain:Low  #Atten: 30 B verF FPERE
Ref Offset 10.4 B Mkrs 2.399 45 GHz AutoTune
10g8idv_Ref 20.00 dBm -33.215 dBm
108 CenterFreq
om 2365000000 GHz|
100
00 \
a5 Yo StartFreq
<o i j g ||| 2200000000 Gz
100 — £
-500 ( / o I A}L/‘r
500 StopFreq
o 2.430000000 GHz|
Start 2.30000 GHz Stop 2.43000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 12.47 ms (1001 pts) 13.000000 MHz|
[ vooe] I aute Man
413 36 GHz | 2353 dBm
40000 GHz| 35439 dBm
39000 GHz| 45918 dBm FreqOffset||
31000 GHz| 50513 dBm OHz
I 399 45 GHz| 33215 dBm
51
7
8
9
10
11 a
< >
sG I stetus

11G_Ant2_Low_2412

#Avg Type: RMS

Frequency

st _._.l Trig: Free Run Avg|Hold: 300300

‘Dey‘PPFPPP

a8

IFGain:Low #Atten: 30 dB
Ref Offset 10.37 dB MkrS 2.3889 45 GHz AutoTune
{0 gaid_Ref 20.00 dBm -35.686 dBm
100 y CenterFreq
0m k 'le‘-'“L k 2.365000000 GHz|
100 | i
00 / \
5 o StartFreq
00 1,. 2300000000 GHz|
00 ! ot
00 StopFreq
o 2430000000 GHz
Start 2.30000 GHz Stop 2.43000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 12.47 ms (1001 pts) 13.000000 MHz|
JAuto Man
41453 GHz 3563 dBm
40000 GHz| 36838 dBm
39000 GHz|  47.246 dBm Freq Offset||
31000GHz|  $1913dBm 0Hz|
[ 399 45 GHz 35686 dBm
| 51
7
g
]
10
11 e
< >

Iysetus

11G_Antl_High_ 2462

Page 31 0f 70



Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A0OVU-IPA2114HDW
IC: 25669-IPA2114HDW

Report No.: TZ210602356-E1

RL

[3 S0Q AC SENSE:PULSE AL 02:51:00 AM M40 1
Center Freq 2.495000000 GHz ] #Avg Type: RMS WAEf12345 6 Frequency
PNO-Fast == Trig: Free Run Avg|Hold: 3007300 T
IFGain:Low #Atten: 30 dB cerP PPPPP
Auto Tune
Ref Offset 10.56 0B Mkr4 2.484 22 GHz
10 dBidiy Ref 20.00 dBm -45.717 dBm
= it Center Freq
X
00, gr s 2495000000 GHz
100 [
f |
e 7 i StartFreq
-2 iﬁdig
N 2.440000000 GHz,
00 Mg
,.V""r L™ o
00 5 rn N L
&0 Stop Freq
00 2550000000 GHz,
Start 2.44000 GHz Stop 2.55000 GHz CFstep)
Res BW 100 kHz #VBW 300 kHz Sweep 10.53 ms (1001 pts) 11.000000 MHz|
—————.sss s —————————————————————— |Ay{p Man
r4 m,
z| El m
z A m Freq Offset||
48470 GHz| 46717 dBm o Ha
10
11 @
£ 3
o Lpsmms
11G_Ant2_High_2462
RL [3 502 AC SENSE:PULSE AL 04:45:49 P 307, 2021
Center Freq 2.495000000 GHz ) #Avg Type: RMS WAE[12345 6 Frequency
PNO-Fast = Trig:Free Run AvglHeld: 300/300 T
IFGain:ilow  #Atten: 30 dB werPPFEEF
Auto Tune|
Ref Offset 1054 dB Mkrd 2.534 38 GHz
1L!!)’ngdw Ref 20.00 dBm -46.881 dBm
00 o Center Freq
00 : 2495000000 GHz,
N [
: =T
00 A\
o ; i o StartFreq
i 2.440000000 GHz,
100 2 3 a4
50 e \"M‘N i o, A - " "
500 StopFreq
00 2550000000 GHz
Start 2.44000 GHz Stop 2.55000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10.53 ms (1001 pts) 11.000000 MHz|
e |[Auto Man
Z| m,
r4 m
F X m FreqOffset||
I 53433 GHz| 46891 dBm 0Hz
[
=
3
]
10
11 a
£ >
sG I stetus

11N20MIMO_Antl_Low_2412

Agilent Spectrum Analyz:
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Agilent Spectrum Analyz:
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Appendix F: Conducted Spurious Emission

Test Result

TestMode Antenna | Channel A Reflevel Result imit Verdict
[Mhz] [dBm] [dBm] [dBm]

Reference 5.69 5.69 - PASS
Antl 2412 30~1000 5.69 -59.79 <=-24.31 PASS
1000~26500 5.69 -50.21 <=-24.31 PASS
Reference 7.76 7.76 - PASS
Ant2 2412 30~1000 7.76 -59.56 <=-22.24 PASS
1000~26500 7.76 -50.45 <=-22.24 PASS
Reference 3.72 3.72 PASS
Antl 2437 30~1000 3.72 -59.41 <=-26.28 PASS
1000~26500 3.72 -50.59 <=-26.28 PASS
e Reference 7.04 7.04 --- PASS
Ant2 2437 30~1000 7.04 -60.3 <=-22.96 PASS
1000~26500 7.04 -50.08 <=-22.96 PASS
Reference 5.18 5.18 - PASS
Antl 2462 30~1000 5.18 -50.73 <=-24.83 PASS
1000~26500 5.18 -47.2 <=-24.83 PASS
Reference 8.59 8.59 PASS
Ant2 2462 30~1000 8.59 -58.84 <=-21.41 PASS
1000~26500 8.59 -50.19 <=-21.41 PASS
Reference 2.10 2.10 PASS
Antl 2412 30~1000 2.10 -59.7 <=-27.9 PASS
1000~26500 2.10 -50.55 <=-27.9 PASS
Reference 3.35 3.35 --- PASS
Ant2 2412 30~1000 3.35 -59.78 <=-26.65 PASS
1000~26500 3.35 -49.56 <=-26.65 PASS
Reference 0.22 0.22 - PASS
Antl 2437 30~1000 0.22 -59.31 <=-29.78 PASS
1000~26500 0.22 -42.63 <=-29.78 PASS
He Reference 2.66 2.66 PASS
Ant2 2437 30~1000 2.66 -59.63 <=-27.35 PASS
1000~26500 2.66 -49.01 <=-27.35 PASS
Reference 0.71 0.71 PASS
Antl 2462 30~1000 0.71 -60.1 <=-29.3 PASS
1000~26500 0.71 -50.46 <=-29.3 PASS
Reference 0.69 0.69 --- PASS
Ant2 2462 30~1000 0.69 -59.69 <=-29.31 PASS
1000~26500 0.69 -50.81 <=-29.31 PASS
Reference -1.93 -1.93 PASS
Antl 2412 30~1000 -1.93 -60.8 <=-31.93 PASS
11N20MIMO 1000~26500 -1.93 -51.27 <=-31.93 PASS
ANt o412 Reference -0.12 -0.12 PASS
30~1000 -0.12 -60.32 <=-30.12 PASS

Page 36 of 70




Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AOVU-IPA2114HDW Report No.: TZ210602356-E1
IC: 25669-IPA2114HDW

1000~26500 -0.12 -51.06 <=-30.12 PASS

Reference -3.61 -3.61 --- PASS

Antl 2437 30~1000 -3.61 -59.89 <=-33.61 PASS
1000~26500 -3.61 -49.94 <=-33.61 PASS

Reference -0.78 -0.78 --- PASS

Ant2 2437 30~1000 -0.78 -59.93 <=-30.78 PASS
1000~26500 -0.78 -50.35 <=-30.78 PASS

Reference -2.64 -2.64 - PASS

Antl 2462 30~1000 -2.64 -59.82 <=-32.64 PASS
1000~26500 -2.64 -49.93 <=-32.64 PASS

Reference 0.54 0.54 PASS

Ant2 2462 30~1000 0.54 -58.91 <=-29.46 PASS
1000~26500 0.54 -50.32 <=-29.46 PASS

Reference -2.09 -2.09 --- PASS

Antl 2412 30~1000 -2.09 -60.37 <=-32.09 PASS
1000~26500 -2.09 -51.23 <=-32.09 PASS

Reference 0.03 0.03 - PASS

Ant2 2412 30~1000 0.03 -59.72 <=-29.98 PASS
1000~26500 0.03 -51.18 <=-29.98 PASS

Reference -3.56 -3.56 PASS

Antl 2437 30~1000 -3.56 -59.81 <=-33.56 PASS
1000~26500 -3.56 -42.89 <=-33.56 PASS

11AX20MIMO

Reference -1.08 -1.08 PASS

Ant2 2437 30~1000 -1.08 -58.82 <=-31.08 PASS
1000~26500 -1.08 -46.13 <=-31.08 PASS

Reference -2.65 -2.65 --- PASS

Antl 2462 30~1000 -2.65 -60.13 <=-32.65 PASS
1000~26500 -2.65 -50.92 <=-32.65 PASS

Reference 0.23 0.23 PASS

Ant2 2462 30~1000 0.23 -59.93 <=-29.77 PASS
1000~26500 0.23 -45.58 <=-29.77 PASS
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