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Appendix D

RF Test Data for 5.2GWIFI (Conducted Measurement)

Product Name: DT20

Test Model: HPPAP21

Environmental Conditions

Temperature: 23.8°C
Relative Humidity: 52.1%
ATM Pressure: 100.0 kPa
Test Engineer: Nick Peng
Supervised by: Ling Zhu
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D.1 -26dB Bandwidth

S

Page 2 of 45

FCC ID: 2A33N-AP21

Report No.: LCSA060723144EE

Condition Mode Frequency (MHz) Antenna -26 dB Bandwidth (MHz) Limit -26 dB Bandwidth (MHz) Verdict
NVNT a 5180 Antl 19.764 0.5 Pass
NVNT a 5200 Antl 20.094 0.5 Pass
NVNT a 5240 Antl 19.688 0.5 Pass
NVNT n20 5180 Antl 19.779 0.5 Pass
NVNT n20 5200 Antl 19.929 0.5 Pass
NVNT n20 5240 Antl 19.845 0.5 Pass
NVNT n40 5190 Antl 40.903 0.5 Pass
NVNT n40 5230 Antl 40.115 0.5 Pass
NVNT ac20 5180 Antl 19.792 0.5 Pass
NVNT ac20 5200 Antl 19.765 0.5 Pass
NVNT ac20 5240 Antl 19.897 0.5 Pass
NVNT ac40 5190 Antl 40.058 0.5 Pass
NVNT ac40 5230 Antl 39.988 0.5 Pass
NVNT ac80 5210 Antl 80.989 0.5 Pass
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Test Graphs
-26dB Bandwidth NVNT a 5180MHz Antl

Agilent Spectrum Analyzer - Occupied BW

il RL RF S0%  AC SENSE:INT| SOURCE OFF ALIGN AUTO 08:16:18 PM Jul 25, 2023

||Center Freq 5.180000000 GHz Center Freq: 5.180000000 GHz Radio Std: None
—w. Trig:Free Run Avg|Held: 100{100
I #IFGain:Low #Atten: 30 <B Radio Device: BTS
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QOccupied Bandwidth Total Power 18.9 dBm
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Transmit Freq Error 4.378 kHz OBW Power 99.00 %
x dB Bandwidth 19.76 MHz x dB -26.00 dB

STATUS

-26dB Bandwidth NVNT a 5200MHz Antl

Agilent Spectrum Analyzer - Occupied BW

il RL RF SO0  AC SENSE:IMNT| SOURCE OFF ALIGN AUTO 08:18:57 PM Jul 25, 2023

||Center Freq 5.200000000 GHz Center Freq: 5.200000000 GHz Radio Std: Nene
+p. Trig:Free Run Avg|Held: 100/100
I #IFGain:Low #Atten: 30 <B Radio Device: BTS
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Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms]
Occupied Bandwidth Total Power 18.9 dBm
16.377 MHz
Transmit Freq Error -23.289 kHz OBW Power 99.00 %
x dB Bandwidth 20.09 MHz x dB -26.00 dB

STATUS
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-26dB Bandwidth NVNT a 5240MHz Ant1

Agilent Spectrum Analyzer - Occupied

BW

] RL RF S0 AC SENSE:IMT| SOURCE OFF ALIGNAUTO 08:20:32 PM Jul 25, 2023
|Center Freq 5.240000000 GHz Center Freq: 5.240000000 GHz Radio Std: None
—w— Trig:Free Run Avg|Held: 100{100
I #IFGain:Low #Atten: 30 <B Radio Device: BTS
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¥ dB Bandwidth 19.69 MHz xdB -26.00 dB
MSG STATUS

-26dB Bandwidth NVNT n20 5180MHz Antl

Agilent Spectrum Analyzer - Occupied BW

i RL RF S0 AC SENSE:INT| SOURCE OFF ALIGNAUTO 08:24:17 PM Jul 25, 2023
|Center Freq 5.180000000 GHz Center Freq: 5.180000000 GHz Radio Std: None
+w. Trig:Free Run Avg|Held: 100{100
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17.602 MHz
Transmit Freq Error -1.999 kHz OBW Power 99.00 %
x dB Bandwidth 19.78 MHz x dB -26.00 dB
MsG STATUS
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-26dB Bandwidth NVNT n20 5200MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

il RL RF S0%  AC SENSE:INT| SOURCE OFF ALIGN AUTO 08:26:59 PM Jul 25, 2023
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Center 5.2 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 18.5 dBm
17.527 MHz
Transmit Freq Error 9.835 kHz OBW Power 99.00 %
x dB Bandwidth 19.93 MHz x dB -26.00 dB

STATUS

-26dB Bandwidth NVNT n20 5240MHz Antl

Agilent Spectrum Analyzer - Occupied BW
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|Center Freq 5.240000000 GHz Center Freq: 5.240000000 GHz Radio Std: None
+w. Trig:Free Run Avg|Held: 100{100
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x dB Bandwidth 19.84 MHz x dB -26.00 dB
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-26dB Bandwidth NVNT n40 5190MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

] RL RF S0 AC SENSE:IMT| SOURCE OFF ALIGNAUTO 08:37:57 PM Jul 25, 2023
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-26dB Bandwidth NVNT n40 5230MHz Antl

Agilent Spectrum Analyzer - Occupied BW
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-26dB Bandwidth NVNT ac20 5180MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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—w— Trig:Free Run Avg|Held: 100{100
I #IFGain:Low #Atten: 30 <B Radio Device: BTS
Mkr3 5.189906 GHz
Ref Offset 1 dB
||1Lo dBidiv Ref 21.00 dBm -23.178 dBm
og
10 Y1
100 Lo SR et [P oo Sz
-3.00 3 3
-19.0 ,fr“ﬂ v%;,
-29.0
-390 MMW w'ﬂm«mﬂ
-19.0
-59.0
-69.0
Center 5.18 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 18.7 dBm
17.493 MHz
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x dB Bandwidth 19.79 MHz x dB -26.00 dB
MSG STATUS

-26dB Bandwidth NVNT ac20 5200MHz Antl

Agilent Spectrum Analyzer - Occupied BW
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-26dB Bandwidth NVNT ac20 5240MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

] RL RF 50 @ AC SENSE:IMT| SOURCE OFF ALIGNAUTO 08:35:23 PM Jul 25, 2023
|Center Freq 5.240000000 GHz Center Freq: 5.240000000 GHz Radio Std: None
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-26dB Bandwidth NVNT ac40 5190MHz Antl

Agilent Spectrum Analyzer - Occupied BW

il RL RF SO0 AC SENSE:INT| SOURCE OFF ALIGN AUTO 08:43:52 PM Jul 25, 2023
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-26dB Bandwidth NVNT ac40 5230MHz Antl

Agilent Spectrum Analyzer - Occupied BW

i RL RF S0%  AC SENSE:INT| SOURCE OFF ALIGN AUTO 08:46:21 PM Jul 25, 2023
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x dB Bandwidth 39.99 NHz x dB -26.00 dB
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-26dB Bandwidth NVNT ac80 5210MHz Antl

Agilent Spectrum Analyzer - Occupied BW

il RL RF SO0 AC SENSE:INT| SOURCE OFF ALIGN AUTO 08:58:23 PM Jul 25, 2023

||Center Freq 5.210000000 GHz Center Freq: 5.210000000 GHz Radio Std: None
+w. Trig:Free Run Avg|Held: 100{100
I #IFGain:Low #Atten: 30 <B Radio Device: BTS
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x dB Bandwidth 80.99 MHz x dB -26.00 dB
MSG STATUS
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D.2 Maximum Conducted Output Power

NVNT a 5180 Antl 13.26 2.46 15.72 24 Pass
NVNT a 5200 Antl 13.32 2.35 15.67 24 Pass
NVNT a 5240 Antl 13.42 2.23 15.65 24 Pass
NVNT n20 5180 Antl 13.09 2.61 15.70 24 Pass
NVNT n20 5200 Antl 13.12 2.61 15.73 24 Pass
NVNT n20 5240 Antl 13.26 2.61 15.87 24 Pass
NVNT n40 5190 Antl 12.95 4.03 16.98 24 Pass
NVNT n40 5230 Antl 13.1 4.24 17.34 24 Pass
NVNT ac20 5180 Antl 13.05 2.46 15.51 24 Pass
NVNT ac20 5200 Antl 13.04 2.45 15.49 24 Pass
NVNT ac20 5240 Antl 13.26 2.51 15.77 24 Pass
NVNT ac40 5190 Antl 12.98 3.95 16.93 24 Pass
NVNT ac40 5230 Antl 13.02 4.18 17.20 24 Pass
NVNT ac80 5210 Antl 13.31 6.32 19.63 24 Pass
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D.3 Maximum Power Spectral Density Level

Condition | Mode | Frequency (MHz) | Antenna | Conducted PSD (dBm) | Duty Factor (dB) | Total PSD (dBm) | Limit (dBm) | Verdict
NVNT a 5180 Antl 1.23 0.11 1.34 11 Pass
NVNT a 5200 Antl 1.44 0.11 1.55 11 Pass
NVNT a 5240 Antl 1.7 0.11 1.81 11 Pass
NVNT n20 5180 Antl 1.09 0.12 1.21 11 Pass
NVNT n20 5200 Antl 1.15 0.12 1.27 11 Pass
NVNT n20 5240 Antl 0.84 0.12 0.96 11 Pass
NVNT n40 5190 Antl -2.06 0.23 -1.83 41\ Pass
NVNT n40 5230 Antl -1.93 0.23 -1.7 11 Pass
NVNT ac20 5180 Antl 0.71 0.11 0.82 11 Pass
NVNT ac20 5200 Antl 0.81 0.12 0.93 11 Pass
NVNT ac20 5240 Antl 0.43 0.12 0.55 11 Pass
NVNT ac40 5190 Antl -1.92 0.23 -1.69 11 Pass
NVNT ac40 5230 Antl -2.31 0.23 -2.08 11 Pass
NVNT ac80 5210 Antl -7.92 0.45 -7.47 11 Pass
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Test Graphs
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D.4 Restrict Band

FCC ID: 2A33N-AP21

Report No.: LCSA060723144EE

Condition | Mode Frequency Antenna Spur Freq Power Gain E Detector Limit Verdict
(MHz) (MHz) (dBm) (dBi) (dBuV/m) (dBuV/m)
NVNT a 5180 Antl 4500 -50.28 2.06 47.01 Peak 68.2 Pass
NVNT a 5180 Antl 4500 -59.9 2.06 37.39 Average 54 Pass
NVNT a 5180 Antl 5146.8 -42.89 2.06 54.40 Peak 68.2 Pass
NVNT a 5180 Antl 5149.6 -54.01 2.06 43.28 Average 54 Pass
NVNT a 5180 Antl 5150 -42.75 2.06 54.54 Peak 68.2 Pass
NVNT a 5180 Antl 5150 -53.85 2.06 43.44 Average 54 Pass
NVNT a 5240 Antl 5350 -47.28 2.06 50.01 Peak 68.2 Pass
NVNT a 5240 Antl 5350 -56.16 2.06 41.13 Average 54 Pass
NVNT a 5240 Antl 5368.32 -43.76 2.06 53.53 Peak 68.2 Pass
NVNT a 5240 Antl 5356.56 -56.08 2.06 41.21 Average 54 Pass
NVNT a 5240 Antl 5460 -49.77 2.06 47.52 Peak 68.2 Pass
NVNT a 5240 Antl 5460 -58.08 2.06 39.21 Average 54 Pass
NVNT n20 5180 Antl 4500 -51.19 2.06 46.10 Peak 68.2 Pass
NVNT n20 5180 Antl 4500 -59.7 2.06 37.59 Average 54 Pass
NVNT n20 5180 Antl 5139.8 -40.48 2.06 56.81 Peak 68.2 Pass
NVNT n20 5180 Antl 5149.6 -53.87 2.06 43.42 Average 54 Pass
NVNT n20 5180 Antl 5150 -42.79 2.06 54.50 Peak 68.2 Pass
NVNT n20 5180 Antl 5150 -53.65 2.06 43.64 Average 54 Pass
NVNT n20 5240 Antl 5350 -47.8 2.06 49.49 Peak 68.2 Pass
NVNT n20 5240 Antl 5350 -56.18 2.06 41.11 Average 54 Pass
NVNT n20 5240 Antl 5362.32 -44.54 2.06 52.75 Peak 68.2 Pass
NVNT n20 5240 Antl 5351.76 -55.96 2.06 41.33 Average 54 Pass
NVNT n20 5240 Antl 5460 -46.86 2.06 50.43 Peak 68.2 Pass
NVNT n20 5240 Antl 5460 -58.31 2.06 38.98 Average 54 Pass
NVNT n40 5190 Antl 4500 -49.67 2.06 47.62 Peak 68.2 Pass
NVNT n40 5190 Antl 4500 -59.58 2.06 37.71 Average 54 Pass
NVNT n40 5190 Antl 5148.97 -33.42 2.06 63.87 Peak 68.2 Pass
NVNT n40 5190 Antl 5148.97 -46.78 2.06 50.51 Average 54 Pass
NVNT n40 5190 Antl 5150 -37.23 2.06 60.06 Peak 68.2 Pass
NVNT n40 5190 Antl 5150 -46.86 2.06 50.43 Average 54 Pass
NVNT n40 5230 Antl 5350 -46.79 2.06 50.50 Peak 68.2 Pass
NVNT n40 5230 Antl 5350 -55.5 2.06 41.79 Average 54 Pass
NVNT n40 5230 Antl 5406.81 -44.51 2.06 52.78 Peak 68.2 Pass
NVNT n40 5230 Antl 5353.62 -55.36 2.06 41.93 Average 54 Pass
NVNT n40 5230 Antl 5460 -47.91 2.06 49.38 Peak 68.2 Pass
NVNT n40 5230 Antl 5460 -57.91 2.06 39.38 Average 54 Pass
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NVNT ac20 5180 Antl 4500 -50.44 2.06 46.85 Peak 68.2 Pass
NVNT ac20 5180 Antl 4500 -59.77 2.06 37.52 Average 54 Pass
NVNT ac20 5180 Antl 5125.1 -42.59 2.06 54.70 Peak 68.2 Pass
NVNT ac20 5180 Antl 5149.6 -53.94 2.06 43.35 Average 54 Pass
NVNT ac20 5180 Antl 5150 -43.61 2.06 53.68 Peak 68.2 Pass
NVNT ac20 5180 Antl 5150 -53.65 2.06 43.64 Average 54 Pass
NVNT ac20 5240 Antl 5350 -47.32 2.06 49.97 Peak 68.2 Pass
NVNT ac20 5240 Antl 5350 -55.63 2.06 41.66 Average 54 Pass
NVNT ac20 5240 Antl 5368.8 -44.33 2.06 52.96 Peak 68.2 Pass
NVNT ac20 5240 Antl 5351.52 -55.26 2.06 42.03 Average 54 Pass
NVNT ac20 5240 Antl 5460 -48.41 2.06 48.88 Peak 68.2 Pass
NVNT ac20 5240 Antl 5460 -58.16 2.06 39.13 Average 54 Pass
NVNT ac40 5190 Antl 4500 -50.92 2.06 46.37 Peak 68.2 Pass
NVNT ac40 5190 Antl 4500 -59.37 2.06 37.92 Average 54 Pass
NVNT ac40 5190 Antl 5149.7 -35.47 2.06 61.82 Peak 68.2 Pass
NVNT ac40 5190 Antl 5149.7 -48.28 2.06 49.01 Average 54 Pass
NVNT ac40 5190 Antl 5150 -35.47 2.06 61.82 Peak 68.2 Pass
NVNT ac40 5190 Antl 5150 -48.28 2.06 49.01 Average 54 Pass
NVNT ac40 5230 Antl 5350 -46.05 2.06 51.24 Peak 68.2 Pass
NVNT ac40 5230 Antl 5350 -56.01 2.06 41.28 Average 54 Pass
NVNT ac40 5230 Antl 5353.62 -44.98 2.06 52.31 Peak 68.2 Pass
NVNT ac40 5230 Antl 5350.38 -55.82 2.06 41.47 Average 54 Pass
NVNT ac40 5230 Antl 5460 -49.51 2.06 47.78 Peak 68.2 Pass
NVNT ac40 5230 Antl 5460 -57.96 2.06 39.33 Average 54 Pass
NVNT ac80 5210 Antl 5350 -45.97 2.06 51.32 Peak 68.2 Pass
NVNT ac80 5210 Antl 5350 -55.7 2.06 41.59 Average 54 Pass
NVNT ac80 5210 Antl 5355.06 -44.19 2.06 53.10 Peak 68.2 Pass
NVNT ac80 5210 Antl 5354.07 -55.33 2.06 41.96 Average 54 Pass
NVNT ac80 5210 Antl 5460 -48.42 2.06 48.87 Peak 68.2 Pass
NVNT ac80 5210 Antl 5460 -57.39 2.06 39.90 Average 54 Pass
NVNT ac80 5210 Antl 4500 -51.32 2.06 45.97 Peak 68.2 Pass
NVNT ac80 5210 Antl 4500 -59.17 2.06 38.12 Average 54 Pass
NVNT ac80 5210 Antl 5141.48 -36.8 2.06 60.49 Peak 68.2 Pass
NVNT ac80 5210 Antl 5149.38 -46.34 2.06 50.95 Average 54 Pass
NVNT ac80 5210 Antl 5150 -36.18 2.06 61.11 Peak 68.2 Pass
NVNT ac80 5210 Antl 5150 -46.19 2.06 51.10 Average 54 Pass
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Restrict Band NVNT ac80 5210MHz Antl Peak

Agilent Spectrum Analyzer - Swept SA

] RL RF 50 @ AC SENSE:IMT| SOURCE OFF ALIGNAUTO 08:51:15 PM Jul 25, 2023
|Center Freq 4.895000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6
PHO: Fast —»— Trig: Free Run Avg|Held: 100/100 TYPE|M Wikdfibhintist
PHMMNNNN
IFGain:Low #Atten: 30 <B DET!
Ref Offset 1 dB Mkr1 5.216 53 GHz|
10dBidiv__Ref 20.00 dBm 2.354 dBm
og
100 %1
0.00 ) A
1
0 | |
00 43 \
400 o \lw‘ Ak
: R o
500 Kt P PR RPRRY, W S, LK PP PRI YL S 0 L e B a0 4 e it o
B0
700
Start 4.5000 GHz Stop 5.2900 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (1001 pts)
i MKR MODE TRC SCL = o FUNCTION FUNCTION WIDTH FUNCTION VaLLE ~
| N[ [ f] 5.216 63 GHz 2.354 dBm . r ]
4.500 00 GHz 51.322 dBm ]
I
[f]  514148GHz|  -36.795 dBm| I
I I
I ]
I ]
I ]
] I
10 I I
1 [ ] =
< >
MSG STATUS

Restrict Band NVNT ac80 5210MHz Antl Average

Agilent Spectrum Analyzer - Swept SA
il RL RF S0&  AC SENSE:IMT| SOURCE OFF ALIGN AUTO 08:51:29 PM Jul 25, 2023

|Center Freq 4.895000000 GHz ) Avg Type: Log-Pwr TRACE[12345 6
PHO: Fast +»- Trig: Free Run Avg|Hold: 50/50 TWPE |l Wil

IFGain:Low #Atten: 30 <B DET|P MNNNN

Ref Offset 1 dB Mkr1 5.207 05 GHZ|
{ogBidiu__Ref 20.00 dBm -8.006 dBm

100 l
0.00 ‘1 I
-10.0
-200 ( —\

-30.0 \
400 Y. 1 |
0042 h"‘"_.vw.
a—-—-*""{n'j
-60.0
-70.0
Start 4.5000 GHz Stop 5.2900 GHz
Res BW 1.0 MHz #VBW 3.3 kHz Sweep 186.7 ms (1001 pts)
iw; MODE TRC SCL ® hs FUNCTION FUMCTION wI1DTH FUMCTION WVALUE A
| N | 6.207 05 GHz 8008 dBm .+ ]

N | 4.500 00 GHz £9.167 dBm I

3N I

7N 5.149 38 GHz 46,340 dBm I

5 - ] I

6 - 1 I

7 - 1 I

3 I ]

9 I I
10 ] I
1 - I N -
< >

MSG STATUS

E Shenzhen LCS Compliance Testing Laboratory Ltd.
%;_ﬂl.,_%‘-l Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
{ o

@ 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
[=] Scan code to check authenticity


mailto:webmaster@lcs-cert.com

S

Page 33 of 45 FCC ID: 2A33N-AP21 Report No.: LCSA060723144EE

D.5 Frequency Stability

NVNT n40 5190 Antl 5190 0 0 25 Pass
NVNT n40 5230 Antl 5230 0 0 25 Pass
NVNT ac20 5180 Antl 5180 0 0 25 Pass
NVNT ac20 5200 Antl 5200.02 20000 3.85 25 Pass
NVNT ac20 5240 Antl 5240 0 0 25 Pass
NVNT ac40 5190 Antl 5190 0 0 25 Pass
NVNT ac40 5230 Antl 5230 0 0 25 Pass
NVNT ac80 5210 Antl 5210 0 0 25 Pass
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Test Graphs
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Freq. Stability NVNT ac20 5180MHz Ant1
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Freq. Stability NVNT ac20 5200MHz Ant1
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Freq. Stability NVNT ac20 5240MHz Antl

Agilent Spectrum Analyzer - Swept SA
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Freq. Stability NVNT ac40 5190MHz Antl

Agilent Spectrum Analyzer - Swept SA
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Freq. Stability NVNT ac40 5230MHz Antl

Agilent Spectrum Analyzer - Swept SA
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Freq. Stability NVNT ac80 5210MHz Antl
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D.6 Duty Cycle

FCC ID: 2A33N-AP21

Report No.: LCSA060723144EE

Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB) 1/T (kHz)
NVNT a 5180 Antl 97.55 0.11 0.72
NVNT a 5200 Antl 97.48 0.11 0.72
NVNT a 5240 Antl 97.55 0.11 0.72
NVNT n20 5180 Antl 97.38 0.12 0.77
NVNT n20 5200 Antl 97.38 0.12 0.77
NVNT n20 5240 Antl 97.38 0.12 0.77
NVNT n40 5190 Antl 94.88 0.23 1.54
NVNT n40 5230 Antl 94.88 0.23 1.54
NVNT ac20 5180 Antl 97.39 0.11 0.76
NVNT ac20 5200 Antl 97.4 0.11 0.76
NVNT ac20 5240 Antl 97.33 0.12 0.76
NVNT ac40 5190 Antl 94.91 0.23 1.53
NVNT ac40 5230 Antl 94.91 0.23 1.53
NVNT ac80 5210 Antl 90.25 0.45 3.09

Shenzhen LCS Compliance Testing Laboratory Ltd.
Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
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Test Graphs

Duty Cycle NVNT a 5180MHz Antl

Report No.: LCSA060723144EE
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Duty Cycle NVNT a 5240MHz Ant1
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Duty Cycle NVNT n20 5200MHz Ant1
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