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Appendix A

RF Test Data for BT (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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A.1 -20dB Bandwidth

S

Page 2 of 54

FCC ID: 2A33N-AP21

Report No.: LCSA060723144EA

Condition Mode Frequency (MHz) Antenna -20 dB Bandwidth (MHz) Limit -20 dB Bandwidth (MHz) Verdict
NVNT 1-DH5 2402 Antl 0.96 0 Pass
NVNT 1-DH5 2441 Antl 1.021 0 Pass
NVNT 1-DH5 2480 Antl 0.959 0 Pass
NVNT 2-DH5 2402 Antl 1.316 0 Pass
NVNT 2-DH5 2441 Antl 1.317 0 Pass
NVNT 2-DH5 2480 Antl 1.309 0 Pass
NVNT 3-DH5 2402 Antl 1%3 0 Pass
NVNT 3-DH5 2441 Antl 1.289 0 Pass
NVNT 3-DH5 2480 Antl 1.303 0 Pass
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Test Graphs

-20dB Bandwidth NVNT 1-DH5 2402MHz Antl
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MG STATUS

-20dB Bandwidth NVNT 1-DH5 2441MHz Antl

Agilent Spectrum Analyzer - Occupied BW

il RL RF SO0  AC SENSE:IMNT| SOURCE OFF ALIGN AUTO 09:36:00 PM Jul 25, 2023
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MSG STATUS
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-20dB Bandwidth NVNT 1-DH5 2480MHz Antl

Agilent Spectrum Analyzer - Occupied BW
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-20dB Bandwidth NVNT 2-DH5 2402MHz Antl

Agilent Spectrum Analyzer - Occupied BW

i RL RF S0 AC SENSE:INT| SOURCE OFF ALIGNAUTO 09:38:43 PM Jul 25, 2023
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MsG STATUS
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-20dB Bandwidth NVNT 2-DH5 2441MHz Antl

Agilent Spectrum Analyzer - Occupied BW

t RL RF S0 AC SERISE:INT| SOURCE OFF ALIGNAUTO 09:40:13 PM Jul 25, 2023
|Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
—w— Trig:Free Run Avg|Held: 100{100
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-20dB Bandwidth NVNT 2-DH5 2480MHz Antl

Agilent Spectrum Analyzer - Occupied BW

i RL RF SO0 AC SENSE:INT| SOURCE OFF ALIGN AUTO 09:41:26 PM Jul 25, 2023
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I #IFGain:Low #Atten: 30 <B Radio Device: BTS
Mkr3 2.480652 GHz

10 dBidiv Ref 20.00 dBm -20.494 dBm

Log

100 t

0.00

0o (A\ﬂw/\«f"/\‘fvﬂ\.vw.«r\,\,\

2 3
200 1 \,’
300 f \\
400 / \
K Vaie YAl
500

-60.0

-70.0

Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms]
Occupied Bandwidth Total Power 8.60 dBm
1.1883 MHz
Transmit Freq Error -2.610 kHz OBW Power 99.00 %
x dB Bandwidth 1.309 MHz x dB -20.00 dB
MSG STATUS
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-20dB Bandwidth NVNT 3-DH5 2402MHz Antl

Agilent Spectrum Analyzer - Occupied BW
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-20dB Bandwidth NVNT 3-DH5 2441MHz Antl

Agilent Spectrum Analyzer - Occupied BW
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-20dB Bandwidth NVNT 3-DH5 2480MHz Antl

Agilent Spectrum Analyzer - Occupied BW

t RL RF S0 AC SERISE:INT| SOURCE OFF ALIGNAUTO 09:45:45 PM Jul 25, 2023
|Center Freq 2.480000000 GHz Center Freq: 2.430000000 GHz Radio Std: None
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A.2 Maximum Conducted Output Power

Condition Mode Frequency (MHz) Antenna Total Power (dBm) Limit (dBm) Verdict
NVNT 1-DH5 2402 Antl 3.36 21 Pass
NVNT 1-DH5 2441 Antl 4.86 21 Pass
NVNT 1-DH5 2480 Antl 4.41 21 Pass
NVNT 2-DH5 2402 Antl 3.16 21 Pass
NVNT 2-DH5 2441 Antl 4.59 21 Pass
NVNT 2-DH5 2480 Antl 4.18 21 Pass
NVNT 3-DH5 2402 Antl 3.31 21 Pass
NVNT 3-DH5 2441 Antl 4.84 21 Pass
NVNT 3-DH5 2480 Antl 4.35 21 Pass
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Test Graphs

Power NVNT 1-DH5 2402MHz Antl
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Power NVNT 1-DH5 2480MHz Antl
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Power NVNT 2-DH5 2441MHz Antl
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Power NVNT 3-DH5 2402MHz Antl
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Power NVNT 3-DH5 2480MHz Antl
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A.3 Carrier Frequencies Separation

S

Page 14 of 54

FCC ID: 2A33N-AP21

Report No.: LCSA060723144EA

NVNT 1-DH5 Antl 2402.012 2403.012 1 0.681 Pass

NVNT 2-DH5 Antl 2402.012 2403.006 0.994 0.878 Pass

NVNT 3-DH5 Antl 2402.004 2403.022 1.018 0.869 Pass
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Test Graphs
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FCC ID: 2A33N-AP21

Report No.: LCSA060723144EA
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A.4 Dwell Time

NVNT 1-DH5 2402 Antl 2.882 302.61 105 31600 400 Pass
NVNT 2-DH5 2402 Antl 2.885 331.775 115 31600 400 Pass
NVNT 3-DH5 2402 Antl 2.887 306.022 106 31600 400 Pass
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Report No.: LCSA060723144EA
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Dwell NVNT 2-DH5 2402MHz Antl One Burst
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Dwell NVNT 3-DH5 2402MHz Antl One Burst
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FCC ID: 2A33N-AP21

A.5 Number of Hopping Channel

Report No.: LCSA060723144EA

NVNT 1-DH5 Antl 79 15 Pass
NVNT 2-DH5 Antl 79 15 Pass
NVNT 3-DH5 Antl 79 15 Pass
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Test Graphs
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Hopping No. NVNT 3-DH5 2402MHz Antl
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A.6 Band Edge

FCC ID: 2A33N-AP21

Report No.: LCSA060723144EA

NVNT 1-DH5 2402 Antl No-Hopping -59.2 -20 Pass

NVNT 1-DH5 2480 Antl No-Hopping -62.38 -20 Pass

NVNT 2-DH5 2402 Antl No-Hopping -56.33 -20 Pass

NVNT 2-DH5 2480 Antl No-Hopping -59.99 -20 Pass

NVNT 3-DH5 2402 Antl No-Hopping -55.54 -20 Pass

NVNT 3-DH5 2480 Antl No-Hopping -61.94 -20 Pass
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Test Graphs

Band Edge NVNT 1-DH5 2402MHz Ant1 No-Hopping Ref

RL RF S0&  AC SENSE:IMT| SOURCE OFF ALIGN AUTO 09:34:33 PM Jul 25, 2023

Center Freq 2.402000000 GHz Avg Type: Log-Pwr TRACE[1 23456
PNO: Wide -~ Trig:FreeRun Avg|Held: 100/100 TVPE |l Wbt
IFGain:Low #Atten: 30 dB DET|P MM NN N

Mkr1 2.402 048 GHz
I1L%gBidiv Ref 20.00 dBm 2.885 dBm

100
0.00

-10.0 // \‘
=200 /JJJ l\l\

-40.0 /
-50.0

WA VM
oo la nla W m’\ﬁn 1
[ WAL PR el PR BT A
700
Center 2.402000 GHz Span 8.000 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
Band Edge NVNT 1-DH5 2402MHz Ant1 No-Hopping Emission
Agﬁent Spectrum Analyzer - Swept SA
] RL RF S0 AC SENSE:IMT| SOURCE OFF ALIGNAUTO 09:34:36 PM Jul 25, 2023
|Center Freq 2.356000000 GHz | ) Avg Type: Log-Pwr TRACE[12345 6
PHO: Fast +»- Trig:Free Run Avg|Held: 100/100 TYPE |11 Wbl
IFGain:Low #Atten: 30 <B CET|P MNNM N
Mkr1 2.402 0 GHz
{0gBidiu__Ref 20.00 dBm 3.233 dBm

10.0 ’1 —
0.00 ﬂ
o e
200 rf 1
-30.0
4010 )f l\
E00 JL\V
600 P e e hSS e T e U i e v e e S T heech 4
700
Start 2.30600 GHz Stop 2.40600 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)

| MKR MODE TRC SCL % N FUNCTION FUNCTION WIDTH FUNCTION VALLUE ~
N[ [f] ~ 24020GHz|  3233dBm[ [ |

Pl N[ [f]  24000GHz| 66312dBm| | |

Bl N[ [f| 24000GHz| &6312dBm| 0 | |

N | | 24000GHz| s6312dBm| | [ 0]

5 I - 1}

8 - ¢}

1 ]

g ]

9 ]
10 ]
1 [ 1 |4
< >

MSG STATUS

Shenzhen LCS Compliance Testing Laboratory Ltd.
[=]
Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
1

im | 018000, 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 26 of 54 FCC ID: 2A33N-AP21 Report No.: LCSA060723144EA
Band Edge NVNT 1-DH5 2480MHz Ant1 No-Hopping Ref
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Band Edge NVNT 2-DH5 2480MHz Ant1 No-Hopping Ref
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Band Edge NVNT 3-DH5 2402MHz Ant1l No-Hopping Ref
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Band Edge NVNT 3-DH5 2480MHz Ant1 No-Hopping Ref
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FCC ID: 2A33N-AP21

Report No.: LCSA060723144EA

NVNT 1-DH5 2402 Antl Hopping -60.38 -20 Pass

NVNT 1-DH5 2480 Antl Hopping -61.49 -20 Pass

NVNT 2-DH5 2402 Antl Hopping -57.68 -20 Pass

NVNT 2-DH5 2480 Antl Hopping -60.72 -20 Pass

NVNT 3-DH5 2402 Antl Hopping -59.88 -20 Pass

NVNT 3-DH5 2480 Antl Hopping -61.31 -20 Pass
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Test Graphs

Band Edge(Hopping) NVNT 1-DH5 2402MHz Antl Hopping Ref
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Band Edge(Hopping) NVNT 1-DH5 2480MHz Antl Hopping Ref
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Band Edge(Hopping) NVNT 2-DH5 2402MHz Antl Hopping Ref
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Band Edge(Hopping) NVNT 2-DH5 2480MHz Antl Hopping Ref
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Band Edge(Hopping) NVNT 3-DH5 2402MHz Antl Hopping Ref
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Band Edge(Hopping) NVNT 3-DH5 2480MHz Antl Hopping Ref
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FCC ID: 2A33N-AP21

A.7 Conducted RF Spurious Emission

Report No.: LCSA060723144EA

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT 1-DH5 2402 Antl -60.49 -20 Pass
NVNT 1-DH5 2441 Antl -62.21 -20 Pass
NVNT 1-DH5 2480 Antl -61.19 -20 Pass
NVNT 2-DH5 2402 Antl -59.27 -20 Pass
NVNT 2-DH5 2441 Antl -61.1 -20 Pass
NVNT 2-DH5 2480 Antl -60.97 -20 Pass
NVNT 3-DH5 2402 Antl -59.33 -20 Pass
NVNT 3-DH5 2441 Antl -61.19 -20 Pass
NVNT 3-DH5 2480 Antl -61.07 -20 Pass
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Test Graphs
Tx. Spurious NVNT 1-DH5 2402MHz Antl Ref
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Tx. Spurious NVNT 1-DH5 2480MHz Antl Ref

RL RF S0&  AC SENSE:IMT| SOURCE OFF ALIGN AUTO 09:37:32 PM Jul 25, 2023

Center Freq 2.480000000 GHz Avg Type: Log-Pwr TRACE[1 2345 &
PNO: Wide —w»— Ttig: Free Run Avg|Held: 100/100 TYPE|M Wikdfibhintist
IFGain:Low #Atten: 20 B CET|P MNNM N
Mkr1 2.480 162 0 GHz
10 dBrdiv  Ref 10,00 dBm 4.233 dBm
fLcg 1
R
0.00 J‘—\N “n‘ﬂ,\‘
0o e [,
| ww VNW\W
-20.0 o
300 ,_,H"/J \’\/\N"‘
-40.0
-50.0
-60.0
-70.0
-80.0
Center 2.4800000 GHz Span 1.500 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

Tx. Spurious NVNT 1-DH5 2480MHz Antl Emission

Agﬁent Spectrum Analyzer - Swept SA

(l RL RF 80 Q AC SENSE:INT| SOURCE OFF ALIGNAUTO 09:38:09 PM Jul 25, 2023
|Center Freq 13.265000000 GHz | ) Avg Type: Log-Pwr TRACE[12345 6
PHO: Fast +»- Trig: Free Run Avg|Held: 10/10 TVPE M1 bkttt
IFGain:Low #Atten: 20 B CET|P MNNM N
Mkr1 2.480 2 GHz
10 dBidiv__Ref 10.00 dBm 3.667 dBm
Log L 2
oo
100
-15.77 dBmj|
200
300
-40.0
£00 2
. AN et |
0 WN‘MMMMW
80 ul
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts
iw; MODE TRC SCL ® hs FUNCTION FUMCTION wI1DTH FUMCTION WVALUE A
| N | 2.480 2 GHz 3g67dBM | [ ]
2 Il 2651739 GHz 56953dBm| [ [
3 I | 49605GHz| 2606dBm| | | ]
N 7.3807 GHz 66847dBM [ ]
o N 9.7939 GHz 67497dBm| [
6 - 1}
7 - ¢}
8 e
9 e e
10 e e
1 N N O A -
< >
MSG STATUS

E Shenzhen LCS Compliance Testing Laboratory Ltd.
L -l Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
'-LL?"_._T; e 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
ﬁ Scan code to check authenticity


mailto:webmaster@lcs-cert.com

S

Page 42 of 54 FCC ID: 2A33N-AP21 Report No.: LCSA060723144EA

Tx. Spurious NVNT 2-DH5 2402MHz Antl Ref
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Tx. Spurious NVNT 3-DH5 2402MHz Antl Ref
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Tx. Spurious NVNT 3-DH5 2480MHz Antl Ref
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A.8 Restrict Band

FCC ID: 2A33N-AP21

Report No.: LCSA060723144EA

Condition | Mode | Frequency | Antenna Hopping Spur Freq Power Gain E Detector Limit Verdict
(MHz) Mode (MHz) (dBm) (dBi) | (dBuV/m) (dBuV/m)
NVNT 1-DH5 2402 Antl No-Hopping 2310 -52.17 2 45.09 Peak 74 Pass
NVNT 1-DH5 2402 Antl No-Hopping 2310 -62.07 2 35.19 Average 54 Pass
NVNT 1-DH5 2402 Antl No-Hopping 2376.336 -48.44 2 48.82 Peak 74 Pass
NVNT 1-DH5 2402 Antl No-Hopping 2389.68 -61.52 2 35.74 Average 54 Pass
NVNT 1-DH5 2402 Antl No-Hopping 2390 -52.43 2 44.83 Peak 74 Pass
NVNT 1-DH5 2402 Antl No-Hopping 2390 -61.7 2 35.56 Average 54 Pass
NVNT 1-DH5 2480 Antl No-Hopping 2483.5 -51.3 2 45.96 Peak 74 Pass
NVNT 1-DH5 2480 Antl No-Hopping 2483.5 -60.57 2 36.69 Average 54 Pass
NVNT 1-DH5 2480 Antl No-Hopping 2483.56 -48.07 2 49.19 Peak 74 Pass
NVNT 1-DH5 2480 Antl No-Hopping 2483.68 -60.53 2 36.73 Average 54 Pass
NVNT 1-DH5 2480 Antl No-Hopping 2500 -51.98 2 45.28 Peak 74 Pass
NVNT 1-DH5 2480 Antl No-Hopping 2500 -61.77 2 35.49 Average 54 Pass
NVNT 2-DH5 2402 Antl No-Hopping 2310 -52.54 2 44.72 Peak 74 Pass
NVNT 2-DH5 2402 Antl No-Hopping 2310 -62.16 2 35.1 Average 54 Pass
NVNT 2-DH5 2402 Antl No-Hopping 2370.096 -49.15 2 48.11 Peak 74 Pass
NVNT 2-DH5 2402 Antl No-Hopping 2382.96 -61.51 2 35.75 Average 54 Pass
NVNT 2-DH5 2402 Antl No-Hopping 2390 -52.9 2 44.36 Peak 74 Pass
NVNT 2-DH5 2402 Antl No-Hopping 2390 -61.58 2 35.68 Average 54 Pass
NVNT 2-DH5 2480 Antl No-Hopping 2483.5 -48.31 2 48.95 Peak 74 Pass
NVNT 2-DH5 2480 Antl No-Hopping 2483.5 -60.1 2 37.16 Average 54 Pass
NVNT 2-DH5 2480 Antl No-Hopping 2483.512 -48.31 2 48.95 Peak 74 Pass
NVNT 2-DH5 2480 Antl No-Hopping 2483.512 -60.1 2 37.16 Average 54 Pass
NVNT 2-DH5 2480 Antl No-Hopping 2500 -51.59 2 45.67 Peak 74 Pass
NVNT 2-DH5 2480 Antl No-Hopping 2500 -61.64 2 35.62 Average 54 Pass
NVNT 3-DH5 2402 Antl No-Hopping 2310 -52.95 2 44.31 Peak 74 Pass
NVNT 3-DH5 2402 Antl No-Hopping 2310 -62.04 2 35.22 Average 54 Pass
NVNT 3-DH5 2402 Antl No-Hopping 2385.36 -49.62 2 47.64 Peak 74 Pass
NVNT 3-DH5 2402 Antl No-Hopping 2382.672 -61.57 2 35.69 Average 54 Pass
NVNT 3-DH5 2402 Antl No-Hopping 2390 -51.81 2 45.45 Peak 74 Pass
NVNT 3-DH5 2402 Antl No-Hopping 2390 -61.65 2 35.61 Average 54 Pass
NVNT 3-DH5 2480 Antl No-Hopping 2483.5 -49.13 2 48.13 Peak 74 Pass
NVNT 3-DH5 2480 Antl No-Hopping 2483.5 -60.19 2 37.07 Average 54 Pass
NVNT 3-DH5 2480 Antl No-Hopping 2483.608 -48.56 2 48.7 Peak 74 Pass
NVNT 3-DH5 2480 Antl No-Hopping 2483.56 -60.18 2 37.08 Average 54 Pass
NVNT 3-DH5 2480 Antl No-Hopping 2500 -51.27 2 45.99 Peak 74 Pass
NVNT 3-DH5 2480 Antl No-Hopping 2500 -61.72 2 35.54 Average 54 Pass
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