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Appendix C

RF Test Data for 2.4G WIFI (Conducted Measurement)

Product Name: Hyundai Notebook
Test Model: HT13TA1E01

Environmental Conditions

Temperature: 23.8°C
Relative Humidity: 52.1%
ATM Pressure: 100.0 kPa
Test Engineer: Nick Peng
Supervised by: Li Huan
= O} Shenzhen LCS Compliance Testing Labo“ratory Ltq. . o ) o
) 7 Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

|Ed 5k 518000, China
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C.1 -6dB Bandwidth

Page 2 of 97

FCC ID: 2AVTH-HT13TA1EO1

Report No.: LCSA111422241ED

Condition Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
NVNT b 2412 Ant0 10.029 >=0.5 Pass
NVNT b 2437 Ant0 10.096 >=0.5 Pass
NVNT b 2462 Ant0 10.013 >=0.5 Pass
NVNT g 2412 Ant0 16.053 >=0.5 Pass
NVNT g 2437 Ant0 16.331 >=0.5 Pass
NVNT g 2462 Ant0 16.306 >=0.5 Pass
NVNT n20 2412 Ant0 17.583 >=0.5 Pass
NVNT n20 2437 Ant0 10.035 >=0.5 Pass
NVNT n20 2462 Ant0 17.608 >=0.5 Pass
NVNT n40 2422 Ant0 32.881 >=0.5 Pass
NVNT n40 2437 Ant0 32.41 >=0.5 Pass
NVNT n40 2452 Ant0 32.526 >=0.5 Pass
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FCC ID: 2AVTH-HT13TA1EO1

Report No.: LCSA111422241ED

Test Graphs

-6dB Bandwidth NVNT b 2412MHz Ant0
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Report No.: LCSA111422241ED

-6dB Bandwidth NVNT b 2462MHz AntO
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-6dB Bandwidth NVNT g 2437MHz Ant0

Agilent Spectrum Analyzer - Occupied BW
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-6dB Bandwidth NVNT n20 2412MHz Ant0

Agilent Spectrum Analyzer - Occupied BW

0 R RF S0Q  AC SEMSE:PULSE ALIGH AUTD 03:14:27 PMDec 12, 2022
|§enter Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: Nene
+p. Trig:Free Run Avg|Hold: 10110
I | #IFGain:Low HRAtten: 30 dB Radio Device: BTS

Ref Offset 2.13 dB

||1D dBidiv Ref 22.13 dBm

Mkra 2.420787 GHz
-8.5503 dBm

Log

121
213 2

1

g et e

787 “""’AW"'\'"V‘AW' wuinsi

¥

| Mﬁwwws

179
] IJ.

-27.8

LN

379

"

TV,

-47.9

-57.9

-57.9

Center 2.412 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 30 MHz
Sweep 3.333 ms|

Occupied Bandwidth

17.579 MHz
Transmit Freq Error -1.870 kHz
x dB Bandwidth 17.58 MHz

Total Power 15.6 dBm
OBW Power 99.00 %
x dB -6.00 dB

STATUS.

-6dB Bandwidth NVNT n20 2437MHz Ant0

Agilent Spectrum Analyzer - Occupied BW

F S0n  AC

SEMSE:PULSE ALIGHAUTO

03:16:04 PMDec 12, 2022

0l R Rl
[Center Freq

Radie Std: Nene

2.437000000 GHz Center Freq: 2.437000000 GHz
—p. Trig:Free Run Avg|Hold: 10110
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.442023 GHz
Ref Offset2.18 dB
||1Lo dBidiv___ Ref 22.18 dBm -4.3686 dBm
og
122 1
2 3
2.18
762 e ool mwwmm]w‘m?ﬂ T
-17.8
278 } lwﬂr'""l"‘ M“-.',.{‘
378 u..‘mﬂ ¥ MT WWM h
wu Ty T
478
-57.8
-67.8
Center 2.437 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms
Occupied Bandwidth Total Power 16.0 dBm
17.623 MHz
Transmit Freq Error 5.488 kHz OBW Power 99.00 %
¥ dB Bandwidth 10.03 MHz x dB -6.00 dB
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,

518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com

Scan code to check authenticity


mailto:webmaster@lcs-cert.com

Page 7 of 97

FCC ID: 2AVTH-HT13TA1EO1

Report No.: LCSA111422241ED

-6dB Bandwidth NVNT n20 2462MHz Ant0
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-6dB Bandwidth NVNT n40 2437MHz Ant0
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Condition Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
NVNT b 2412 Ant1 10.096 >=0.5 Pass
NVNT b 2437 Ant1 9.813 >=0.5 Pass
NVNT b 2462 Ant1 9.465 >=0.5 Pass
NVNT g 2412 Ant1 12.269 >=0.5 Pass
NVNT g 2437 Ant1 16.267 >=0.5 Pass
NVNT g 2462 Ant1 15.861 >=0.5 Pass
NVNT n20 2412 Ant1 17.596 >=0.5 Pass
NVNT n20 2437 Ant1 13.769 >=0.5 Pass
NVNT n20 2462 Ant1 17.576 >=0.5 Pass
NVNT n40 2422 Ant1 30.716 >=0.5 Pass
NVNT n40 2437 Ant1 35.023 >=0.5 Pass
NVNT n40 2452 Ant1 32.767 >=0.5 Pass
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Test Graphs
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-6dB Bandwidth NVNT b 2462MHz Ant1
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-6dB Bandwidth NVNT g 2437MHz Ant1
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Agilent Spectrum Analyzer - Occupied BW

Ri S0n  AC

SEMSE:PULSE

ALIGHAUTO

02:51:53 PMDec 12, 2022

G
[Center Freq 2.462000000 GHz

#IFGain:Low

Trig: Free Run
#Atten: 30 dB

——

Center Freq: 2.462000000 GHz

Radio Std: Nene
Avg|Hold: 10110
Radio Device: BTS

Ref Offset2.2 dB

Mkra 2.470785 GHz

||1Lo dBidiv___Ref 22.20 dBm -5.5979 dBm
og
122 i !
2.0 2 3
.7 &0 -anumh_/\"-.nr" A M‘“\Wﬁ\ P iy A.:.T.nlhynnﬁ’
-17.8
i o
Err Ay a‘ﬂ' MMIMI"“L
-47.8 W
-57.8
57.8
Center 2.462 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms
Occupied Bandwidth Total Power 18.1 dBm
17.591 MHz
Transmit Freq Error -2.901 kHz OBW Power 99.00 %
x dB Bandwidth 17.58 MHz x dB -6.00 dB
MSG STATUS

-6dB Bandwidth NVNT n40 2422MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

F S0n  AC

SEMSE:PULSE

ALIGHAUTO

02:53:23 PMDec 12, 2022

0l R Rl
[Center Freq 2.422000000 GHz

—p. Trig:Free Run

Center Freq: 2.422000000 GHz

Radie Std: Nene
Avg|Hold: 100100

I #IFGain:Low #Atten: 30 dB Radio Device: BTS
MKkr3 2.437359 GHZ
Ref Offset 2.16 dB
||1Lo dBidiv __ Ref 22.15 dBm -10.346 dBm
og
122
1
215 7 3
N [T I | " | TP
785 WWQW-M[ v i -LJ by "”H\*WMN
-17.9
-27.9 "NJ ‘M‘,'
.37 9 A,M Wlm. N
W oy
-47.9 M i
-57.9 W wu"'
-67.9
Center 2.422 GHz Span 60 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 6ms
Occupied Bandwidth Total Power 17.5 dBm
35.938 MHz
Transmit Freq Error 592 Hz OBW Power 99.00 %
x dB Bandwidth 30.72 MHz x dB -6.00 dB

STATUS

Shenzhen LCS Compliance Testing Laboratory Ltd.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com

Scan code to check authenticity

Report No.: LCSA111422241ED



mailto:webmaster@lcs-cert.com

s Page 15 of 97 FCC ID: 2AVTH-HT13TA1EO1 Report No.: LCSA111422241ED

-6dB Bandwidth NVNT n40 2437MHz Ant1
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C.2 Maximum Conducted Output Power

Report No.: LCSA111422241ED

NVNT b 2412 Ant0 15.97 30 Pass
NVNT b 2437 Ant0 15.99 30 Pass
NVNT b 2462 Ant0 15.94 30 Pass
NVNT g 2412 Ant0 16.74 30 Pass
NVNT g 2437 Ant0 17.23 30 Pass
NVNT g 2462 Ant0 16.46 30 Pass
NVNT n20 2412 Ant0 16.65 30 Pass
NVNT n20 2437 Ant0 17.22 30 Pass
NVNT n20 2462 Ant0 15.5 30 Pass
NVNT n40 2422 Ant0 15.75 30 Pass
NVNT n40 2437 Ant0 13.75 30 Pass
NVNT n40 2452 Ant0 13.38 30 Pass

NVNT b 2412 Ant1 16.3 30 Pass
NVNT b 2437 Ant1 16.37 30 Pass
NVNT b 2462 Ant1 16.41 30 Pass
NVNT g 2412 Ant1 17.38 30 Pass
NVNT g 2437 Ant1 17.58 30 Pass
NVNT g 2462 Ant1 16.75 30 Pass
NVNT n20 2412 Ant1 17.21 30 Pass
NVNT n20 2437 Ant1 17.62 30 Pass
NVNT n20 2462 Ant1 15.36 30 Pass
NVNT n40 2422 Ant1 16.05 30 Pass
NVNT n40 2437 Ant1 13.74 30 Pass
NVNT n40 2452 Ant1 13.35 30 Pass
MIMO
NVNT n20 2412 16.65 17.21 19.95 30 Pass
NVNT n20 2437 17.22 17.62 20.43 30 Pass
NVNT n20 2462 15.5 15.36 18.44 30 Pass
NVNT n40 2422 15.75 16.05 18.91 30 Pass
NVNT n40 2437 13.75 13.74 16.76 30 Pass
NVNT n40 2452 13.38 13.35 16.38 30 Pass
= O} Shenzhen LCS Compliance Testing Laboratory Ltd.
5 -y Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

HE a4 518000, China
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C.3 Maximum Power Spectral Density Level

NVNT b 2412 Ant0 -9.22 8 Pass
NVNT b 2437 Ant0 -8.7 8 Pass
NVNT b 2462 Ant0 -9.09 8 Pass
NVNT g 2412 Ant0 -10.36 8 Pass
NVNT g 2437 Ant0 -10.43 8 Pass
NVNT g 2462 Ant0 -9.15 8 Pass
NVNT n20 2412 Ant0 -9.63 8 Pass
NVNT n20 2437 Ant0 -10.36 8 Pass
NVNT n20 2462 Ant0 -14.25 8 Pass
NVNT n40 2422 Ant0 -17.31 8 Pass
NVNT n40 2437 Ant0 -18.61 8 Pass
NVNT n40 2452 Ant0 -18.84 8 Pass

NVNT b 2412 Ant1 -7.97 8 Pass
NVNT b 2437 Ant1 -8.31 8 Pass
NVNT b 2462 Ant1 -8.62 8 Pass
NVNT g 2412 Ant1 -10.2 8 Pass
NVNT g 2437 Ant1 -8.89 8 Pass
NVNT g 2462 Ant1 9.7 8 Pass
NVNT n20 2412 Ant1 -8.73 8 Pass
NVNT n20 2437 Ant1 -9.01 8 Pass
NVNT n20 2462 Ant1 -14.39 8 Pass
NVNT n40 2422 Ant1 -16.66 8 Pass
NVNT n40 2437 Ant1 -18.33 8 Pass
NVNT n40 2452 Ant1 -19.08 8 Pass
MIMO
NVNT n20 2412 -9.63 -8.73 -6.15 8 Pass
NVNT n20 2437 -10.36 -9.01 -6.62 8 Pass
NVNT n20 2462 -14.25 -14.39 -11.31 8 Pass
NVNT n40 2422 -17.31 -16.66 -13.96 8 Pass
NVNT n40 2437 -18.61 -18.33 -15.46 8 Pass
NVNT n40 2452 -18.84 -19.08 -15.95 8 Pass
= O} Shenzhen LCS Compliance Testing Labo"ratory Lt_d. . o ) o
5 -y Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

HE a4 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
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Test Graphs
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C.4 Band Edge

FCC ID: 2AVTH-HT13TA1EO1

Report No.: LCSA111422241ED

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT b 2412 Ant0 -56.45 -20 Pass
NVNT b 2462 Ant0 -59.14 -20 Pass
NVNT g 2412 Ant0 -31.01 -20 Pass
NVNT g 2462 Ant0 -56.6 -20 Pass
NVNT n20 2412 Ant0 -33.27 -20 Pass
NVNT n20 2462 Ant0 -57.76 -20 Pass
NVNT n40 2422 Ant0 -30.44 -20 Pass
NVNT n40 2452 Ant0 -45.99 -20 Pass
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FCC ID: 2AVTH-HT13TA1EO1

Report No.: LCSA111422241ED

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT b 2412 Ant1 -58.3 -20 Pass
NVNT b 2462 Ant1 -60.36 -20 Pass
NVNT g 2412 Ant1 -32.37 -20 Pass
NVNT g 2462 Ant1 -60.7 -20 Pass
NVNT n20 2412 Ant1 -31.83 -20 Pass
NVNT n20 2462 Ant1 -59.75 -20 Pass
NVNT n40 2422 Ant1 -28.15 -20 Pass
NVNT n40 2452 Ant1 -47.28 -20 Pass
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C.5 Conducted RF Spurious Emission

S
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FCC ID: 2AVTH-HT13TA1EO1

Report No.: LCSA111422241ED

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT b 2412 Ant0 -50.35 -20 Pass
NVNT b 2437 Ant0 -50.61 -20 Pass
NVNT b 2462 Ant0 -50.44 -20 Pass
NVNT g 2412 Ant0 -49.15 -20 Pass
NVNT g 2437 Ant0 -47.22 -20 Pass
NVNT g 2462 Ant0 -46.59 -20 Pass
NVNT n20 2412 Ant0 -47.9 -20 Pass
NVNT n20 2437 Ant0 -46.05 -20 Pass
NVNT n20 2462 Ant0 -45.96 -20 Pass
NVNT n40 2422 Ant0 -40.98 -20 Pass
NVNT n40 2437 Ant0 -44.78 -20 Pass
NVNT n40 2452 Ant0 -43.87 -20 Pass

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

518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com

Scan code to check authenticity



mailto:webmaster@lcs-cert.com

Page 49 of 97 FCC ID: 2AVTH-HT13TA1EO1 Report No.: LCSA111422241ED

Test Graphs
Tx. Spurious NVNT b 2412MHz Ant0 Ref

Agilent Spectrum Analyzer - Swept SA

d R RF S00  AC SERSE:PULEE] ALIGN AUTO 04:27:13 PMDec 12, 2022

Center Freq 2.412000000 GHz ) Avg Type: Log-Pwr TRACE[123456

PNO: Fast ~»— Trig:Free Run Avg|Heold: 1001100 THPE | b

IFGain:Low #Atten: 30 dB DET|F NNMNNN

Ref Offset 2.13 dB Mkr1 2.410 50 GHz

Jio gBreiv Ref 20.00 dBm 5.002 dBm
og

o anJLJuU\L‘J\ WMLJMLI\LM
o/ ! \,
J Y,
i )
NN VL
eyl T

-60.0

-70.0

Center 2.41200 GHz Span 30.00 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)
IMSG STATUS

Tx. Spurious NVNT b 2412MHz AntO Emission

Agilent Spectrum Analyzer - Swept SA

d R RF S0n AC SEMSE:PULSE ALIGNAUTO 04:27:44 PMDec 12, 2022
[Center Freq 13.265000000 GHz Avg Type: Log-Pwr TRACEL 2345 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 THPE I bbb
| IFGain:Low #Atten: 30 dB DET|F NNNNN
Ref Dffset2.13 dB Mkr1 2.411 4 GHz
10dBidlv__Ref 20.00 dBm 4.252 dBm

og T

100 01
0.00
oo -15.00 demfl
-200
=300
-40.0 3 2
500 4 5
-60.0
-70 Ell
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts;

I iooe e 5o ® ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE -~
| N[ [f]  24114GHe[  42%2Bml | [ 0000000000000 |

2 INNENK; 257897 GHz 45361dBm| | 0000 0000000000 |

3N 48237 GHz S141eBm| [ 00000000000000O0O]

N 7.067 5 GHz 55980dBm|[ [ 0 0000000000000

1 N | 9.448 9 GHz b4722dBm| | ]

6 I - ]

7 - ]

8 - ]

9 - ]
10 ]
1 1 [ 1 |8
< >

MG STATUS

Shenzhen LCS Compliance Testing Laboratory Ltd.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com

Scan code to check authenticity



mailto:webmaster@lcs-cert.com

Page 50 of 97 FCC ID: 2AVTH-HT13TA1EO1 Report No.: LCSA111422241ED

Tx. Spurious NVNT b 2437MHz Ant0 Ref
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Tx. Spurious NVNT g 2412MHz Ant0O Ref
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Tx. Spurious NVNT g 2437MHz Ant0O Ref
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Tx. Spurious NVNT g 2462MHz Ant0O Ref
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Tx. Spurious NVNT n20 2412MHz Ant0 Ref
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FCC ID: 2AVTH-HT13TA1EO1
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Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT b 2412 Ant1 -50.66 -20 Pass
NVNT b 2437 Ant1 -50.79 -20 Pass
NVNT b 2462 Ant1 -50.71 -20 Pass
NVNT g 2412 Ant1 -49.92 -20 Pass
NVNT g 2437 Ant1 -49.52 -20 Pass
NVNT g 2462 Ant1 -48.93 -20 Pass
NVNT n20 2412 Ant1 -50.15 -20 Pass
NVNT n20 2437 Ant1 -50.72 -20 Pass
NVNT n20 2462 Ant1 -49.74 -20 Pass
NVNT n40 2422 Ant1 -41.29 -20 Pass
NVNT n40 2437 Ant1 -46.51 -20 Pass
NVNT n40 2452 Ant1 -45.19 -20 Pass
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Tx. Spurious NVNT b 2437MHz Ant1 Ref
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Tx. Spurious NVNT b 2462MHz Ant1 Ref
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Tx. Spurious NVNT g 2412MHz Ant1 Ref
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Tx. Spurious NVNT g 2462MHz Ant1 Ref
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Tx. Spurious NVNT n20 2412MHz Ant1 Ref
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Tx. Spurious NVNT n20 2437MHz Ant1 Ref
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Tx. Spurious NVNT n20 2462MHz Ant1 Ref
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Tx. Spurious NVNT n40 2422MHz Ant1 Ref
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Tx. Spurious NVNT n40 2452MHz Ant1 Ref
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C.6 Duty Cycle

FCC ID: 2AVTH-HT13TA1EO1

Report No.: LCSA111422241ED

Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB) 1/T (kHz)
NVNT b 2412 Ant0 99.48 0 0.01
NVNT b 2437 Ant0 99.48 0 0.01
NVNT b 2462 Ant0 99.48 0 0.01
NVNT g 2412 Ant0 97.84 0.09 0.48
NVNT g 2437 Ant0 97.84 0.09 0.48
NVNT g 2462 Ant0 97.94 0.09 0.48
NVNT n20 2412 Ant0 98.87 0 0.01
NVNT n20 2437 Ant0 98.87 0 0.01
NVNT n20 2462 Ant0 98.87 0 0.01
NVNT n40 2422 Ant0 98.86 0 0.01
NVNT n40 2437 Ant0 98.86 0 0.01
NVNT n40 2452 Ant0 98.86 0 0.01
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Test Graphs
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