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SUMMARY

The equipment complies with the regulation; FCC Part 15 Subpart C Section 15.247
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It is not a general valid assessment of the features of the respective products of the mass-production.
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1. Description of EUT

1.1 Applicant

* Company name : Innonet Co., Ltd.

* Address : Building C, Office 417, Munjeong Hyundai Knowledge Industry Center, 7, Beobwon-ro 11-gil,
Songpa-gu, Seoul 05836

* Contact person : Tae Hyun Kim / Researcher / thkim@innonet.net

* Phone/Fax : +82-2-406-8849 / +82-2-3012-8101

1.2 Manufacturer

* Company name : Innonet Co., Ltd.

* Address : Building C, Office 417, Munjeong Hyundai Knowledge Industry Center, 7, Beobwon-ro 11-gil,
Songpa-gu, Seoul 05836
* Phone/Fax : +82-2-406-8849 / +82-2-3012-8101

1.3 Basic description

* Product name : TVWS Backpack Wi-Fi
* Basic model name :BTCPE10
« Alternative model name - N/A

1.4 General description

* EQUIPMENT CLASS : DTS — Digital Transmission Systems

* Frequency Range : 2412 MHz ~ 2 462 MHz (802.11n(HT20))
* Output Power : WLAN : 22.82 dBm

* Modulation Type : QPSK, 16QAM

* Antenna Type : WLAN : Dipole Antenna

* Antenna Gain : WLAN : SISO : 5.54 dBi,

MIMO(ANTO+ANT1) : 8.55 dBi

» Power Supply :AC 110.0 ~230.0V

1.5 Alternative type(s)/model(s)

There is no alternative type(s) and/or model(s).

It should not be reproduced in full or partly without the written approval by TCL of RAPA. (Ver4.0)
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2. General information of test

2.1 Test standards and results

Applied Standards : FCC Part 15 Subpart C
Section Description of Test Result
15.247 (a) (2) Minimum 6 dB Bandwidth Pass
15.247 (b) (3) Maximum Peak Conducted Output Power Pass
100 kHz Bandwidth Outside the Frequency Band Pass
15.247 (d)
Radiated Emission which fall in the Restricted Band Pass
15.247 (e) Peak Power Spectral Density Pass
15.207 Conducted Limits Pass
15.209 Radiated Emission Limits Pass
15.203 Antenna Requirement Pass

2.2 Description of EUT during the test

During the test, keep the EUT in continuously transmitting mode.

There was no mechanical or circuitry modification to improve RF and spurious characteristic, and any RF
and spurious suppression device(s) was not added against the device tested.
The EUT was moved throughout the X, Y, and Z axis and worst case data was recorded in this report.

2.3 Test configuration

* Type of peripheral equipment used

Model Manufacturer Description Connected to
650G1 HP Notebook EUT
LITE-ON
PA-1900-32HT TECHNOLOGY(CHANGZHOU_Co., Ltd. Power Adapter Notebook

2.4 Test Facility

* FCC Registration No: 927453
* IC Company address code: 9355B
* RRA Designation Number: KR0027

* Place of Test
Anyang Test Site(RF Test Room)

#101 & B104 Anyang Megavalley, 268, Hagui-ro, Dongan-gu, Anyang-si, Gyeonggi-do, 14056, Korea

It should not be reproduced in full or partly without the written approval by TCL of RAPA.
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2.5 PRELIMINARY TEST

2.5.1 AC Power line Conducted Emissions Tests

Operation Mode The Worse operating condition (Please check one only)

Transmitting mode. X

2.5.2 General Radiated Emissions Tests

During Preliminary Tests, the following operating modes were investigated

Operation Mode The Worse operating condition (Please check one only)

Transmitting mode. X

Antenna Gain

802.11n(HT20) Ant 0 5.54

Antenna Gain
802.11n(HT20) Ant 1 5.54
Directional Antenna Gain 802.11n(HT20) ANT 0+1 8.55

2.6 Mode of operation during the test

. Output Power[dBm]

Modulation Data Rate Ant 0 Antd
14.4 17.65 15.84

28.9 16.87 15.7

43.3 17.19 15.97

57.8 16.96 15.41

802.11n(HT20) 86.7 17.02 15.43
115.6 17.14 15.43

130 17.02 15.65

144 .4 16.95 15.59

The worse case data rate for each modulation is determined 14.4 Mbps(Ant 0, 1) for HT20.
Mode Operation Mode Operation Ant.
802.11n(HT20) MIMO Ant 0+1

It should not be reproduced in full or partly without the written approval by TCL of RAPA. (Ver4.0)
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3. Measurement data

3.1 Minimum 6 dB Bandwidth

3.1.1 Requirement

* FCC Part15 subpart C Section 15.247

3.1.2 Test Procedure

EUT Spectrum Analyzer

The antenna output of the EUT was connected to the spectrum analyzer. The resolution bandwidth is set to 100
kHz, and peak detection was used. The 6 dB bandwidth is defined as the total spectrum over which the power is
higher than the peak power minus 6 dB.

3.1.3 Test environment
22 °C, 43 % R.H.

3.1.4 Test results

«Ant0
Frequency [MHz] Measured Value [MHZz] Limit [MHZz] Result
Low 2412 14.75 0.5
Middle 2442 14.85 0.5 PASS
High 2462 12.90 0.5
«Ant 1
Frequency [MHz] Measured Value [MHZz] Limit [MHz] Result
Low 2412 11.35 0.5
Middle 2442 16.00 0.5 PASS
High 2462 14.80 0.5

It should not be reproduced in full or partly without the written approval by TCL of RAPA. (Ver4.0)
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3.1.5 Test Plots

Agilent Spectrum Analyzer - Swept SA

Marker 1 A 14.750000000 MHz
PHO: Fast —— 'I‘l’: Free Run

IFGainlow #Atten: 20 dB

Ref 10.00 dBm

Center 241200 GHz
#Res BW 100 kHz

usG

#VEW 300 kHz

Avg Type: Log-Pwr
AvglHold: 1010
Ext Gain: -1.00 dB

AMEr1

%3

Hz
=

Span 50.00 MHz

Sweep 4.800 ms (1001 pts)

STATUS

Marker

SelectMarker |
1

Ant0 Low Channel

Agilent Spectrum Analyzer - Swept SA

L BF -

Marker 1 A 14.850000000 MHz i
PHO: Fast ~—+— Trig:Fres Run

#Asten: 20 4B

IFGaincLow

Ref 10.00 dBm

Center 2.44200 GHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 4.80

STATUS

Span 50.00 MHz

pts)

wecmm.
1

Ant0 Middle Channel
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Agilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
PHO: Fast —w= 1T AvglHold: 1010
IF Gain-Low #Att Ext Gain; 1,00 dB

Marker 1 A 12.900000000 MHz

Ref 10.00 dBm

#Res BW 100 kHz #VBW 300 kHz

090006 2% 3
TRACE
TYPE
oot

Ant0 High Channel

Agilent Spectrum Analyzer - Swept SA

Marker 1 A 11.350000000 MHz )
PH Fost e Trig: Free Run AvglHold: 10110
IFGaincLow #Atten: 20 dB Ext Gain: -1,00 dB

AMKr1

Ref 10.00 dBm

Center 241200 GHz
#Res BW 100 kHz

#VBW 300 kHz

Ant1 Low Channel
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Agilent Spectrum Analyzer - Swept SA

Marker 1 A 16.000000000 MHz

PHO: F.
IFGainLow #Asten: 20 dB

Ref 10.00 dBm

Center 2.44200 GHz
l#Res BW 100 kHz

Mistart reme

Avg Type: Log-Pwr
AvglHold: 1010
Ext Gain: -1.00 dB

asg —+— Trig:Free Run

Span 50.00 MHz

#VEW 300 kHz Sweep 4.800 ms (1001 pts)

T iglert: Spettsum Ana...

Ant1 Middle Channel

Agilent Spectrum Analyzer - Swept SA

Marker 1 & 14.3[IUUEIDDDU MHz
P

Ref 10.00 dBm

Center 246200 GHz
|wRe5 BW 100 kHz

Mistat - cemec

0: F
IFGainlow #Aten: 20 dB

Avg Type: Log-Pwr
AvglHold: 1010
Ext Gain: -1.00 dB

asg —+— T1rig:Free Run

Span 50.00 MHz
Sweep 4.800 ms (1001 pts)

#VEW 300 kHz

T gler: Spectsum Ana..

Ant1 High Channel
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3.2 Maximum Peak Conducted Output Power

3.2.1 Requirement

* FCC Part15 subpart C Section 15.247

3.2.2 Test Procedure

EUT

Spectrum Analyzer

The antenna output of the EUT was connected to the spectrum analyzer. The resolution bandwidth is set to
>DTS Bandwidth, the video bandwidth is set to 3 times the resolution bandwidth.

3.2.3 Test environment

+22°C,43 % R.H.

3.2.4 Test results

*Ant0
Frequency [MHz] Measured Value [dBm)] Limit [dBm] Result
Low 2412 20.39 30.00
Middle 2442 16.98 30.00 PASS
High 2462 17.82 30.00
*Ant 1
Frequency [MHz] Measured Value [dBm)] Limit [dBm] Result
Low 2412 19.13 30.00
Middle 2442 16.02 30.00 PASS
High 2462 15.20 30.00

It should not be reproduced in full or partly without the written approval by TCL of RAPA.
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* Ant 0+1
Frequency [MHz] Measured Value [dBm] Limit [dBm] Result
Low 2412 22.82 27.45
Middle 2442 19.54 27.45 PASS
High 2462 19.71 27.45
Remark 1 : Margin = Limit — Measured Value (=Receiver Reading + Cable Loss)
Remark 2 : Calculated Output Power= 1OIog (10(Antenna0 Output Power/10)+10(Antenna1 Output Power/m))
It should not be reproduced in full or partly without the written approval by TCL of RAPA. (Ver4.0)




) Testing and
Certification
Laboratory Page : 13/ 41 Report No. : RAPA23-0-016

3.2.5 Test Plots

MultiView Spectrum -

Ref Level 3000 dim  Offset 1.00dB = REW 1 MHz
- Are 2048 SWT 1.01ms = VEW 3IMHz Mode Auto Swesp

20 dBm T

0 dBm 4 )

-10 dBm: ._,l‘ \

[ — o

B0 dibm

CF2.412 GHz 1001 pts 3.0 MHz/ ) Span 30.0 MHz

2 Result Summa None
Txl (Ref) 14,750 MHz 20.39 dBm
Tx Total 20.35 dBm

measuring...  [NNNNNNAN o

Ant 0 Low Channel

MultiView Spectrum -

Ref Level 3000 dim  Offset 1.00dB = REW 1 MHz
- Are 2048 SWT 1.01ms = VEW 3IMHz Mode Auto Swesp

1Rm View

20 dBm T

10 dBerr

0 dBimy -

-10 dBm: - .\.‘

B0 dibm

CF 2.842 GHz 1001 pts 3.02 MHz/ ) Span 30.2 MHz

2 Result Summa None
Txl (Ref) 14.E50 MHz 16.98 dBm
T Tatal 16.98 dBm

measuring...  [INNNNNNAN o

Ant 0 Middle Channel
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MultiView Spectrum -

Ref Level 3000 dim  Offset 1.00dB = REW 1 MHz
- Are 2048 SWT 1.01ms = VEW 3IMHz Mode Auto Swesp

mifi] 8.7 dBm

24586760 GHz
20 dbiv 4
104
A sty ———
r —d
0 dBm — .
:‘_,. N
10 dBr =
¥ \_L
20 dBm—+] %
E
e "‘v‘-.‘l\
30d
r{)f' N"‘\M
M0 dim
50 dim
B0 dibm
CF 2.462 GHz 1001 pts 2.62 MHz/ - Eun 26.2 MHz

2 Result Summa None
Txl (Ref) 12,800 MHz 17.82 dBm
Tx Total 17.82 dBm

measuring...  INNNNNNEN o

Ant 0 High Channel

MultiView Spectrum -

Ref Level 3000 dim  Offset 1.00dB = REW 1 MHz
- Are 2048 SWT 1.01ms = VEW 3IMHz Mode Auto Swesp

mi[i] aBm
24120000 GHz
20 dbm e
10 o g o
e e
. e
0 dBmv - e
- T
10 dBm—-
V N
20 die” : \
'J
i A
-30 dBen =
40 dBamr
50 dim
B0 dibm
CF2.412 GHz 1001 pts 2.31 MHz/ - Eun 23.1 MHz

2 Result Summa None
Txl (Ref) 11,350 MHz 19.13 dBm
T Tatal 19.13 dBm

measuring...  INNNNNNEN o

Ant 1 Low Channel

It should not be reproduced in full or partly without the written approval by TCL of RAPA.

(Ver4.0)



) Testing and
Certification
Laboratory Page : 15/ 41 Report No. : RAPA23-0-016

MultiView Spectrum -

Ref Level 3000 dim  Offset 1.00dB = REW 1 MHz

- Are 2048 SWT 1.01ms = VEW 3IMHz Mode Auto Swesp

1Rm View
MIfl]  -36.85dBm
2.457 0500 GHz
20 dBn TH

10 dBerr

0 diim — e

"oty

40 glim
pr
e M

50 dim

B0 dibm

CF 2.842 GHz 1001 pts 3.25 MHz/ ) Span 32.5 MHz

2 Result Summa None
Txl (Ref) 16000 MHz 16.02 dBm
Tx Total 16.02 dBm

measuring...  [NNNNNNAN o

Ant 1 Middle Channel

MultiView Spectrum -

Ref Level 3000 dim  Offset 1.00dB = REW 1 MHz

- Att 2048 SWT 1.01ms = VEW 3IMHz Mode Auto Swesp
iEw
mifi] 436 dBm
24586760 GHz
20 dBm T
10 dBerr T
| P AT et |
N Y, %
0 dBm — s S|
~
! "y
10 dBm L .
s A
A hY
20 dBm A “
e ™
30 dB o Ay
Barr 7 -
A '
I — g
P
50 dbm
B0 dibm
CF 2.462 GHz 1001 pts 3.01 MHz/ ) Eun 30.1 MHz

2 Result Summa None
Txl (Ref) 14800 MHz 15.20 dBm
T Tatal 15.20 dBm

measuring...  [NNNNNNAN o

Ant 1 High Channel
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3.3 100 kHz Bandwidth Outside the Frequency Band

3.3.1 Requirement

* FCC Part15 subpart C Section 15.247

3.3.2 Test Procedure

EUT

Spectrum Analyzer

The antenna output of the EUT was connected to the spectrum analyzer. The resolution bandwidth and video
bandwidth is set to 100 kHz, and peak detection was used.

3.3.3 Test environment
22 °C, 43 % R.H.

It should not be reproduced in full or partly without the written approval by TCL of RAPA.
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3.3.4 Test Plots

«AntO

Agilent Spectrum Analyzer - Swept SA

: FF Q@ A ALIGN AT 08:5128 2 ¥ 310, 2023
Marker 2 2.400000000000 GHz Avg Type: Log-Pwr [T
PNO: Fasi ~—»— 1rig: Free Run Avg|Held: 10/10
IFGain:Low #Atten: 20 dB Ext Gain: -1.00 dB

Ref 10.00 dBm

ICenter 2.41200 GHz " Span 50.00 MHz
HRes BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts)

M C 5 FUNCTION FUNCTION WIDTH FUNCTION VALUE &~

All Markers Off|

SOOm—noE M-

oo

STATUS

£
&

Low Channel

Agilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
PHO: Fast —+— 1nig:Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 20 dB Ext Gain: -1.00 dB

Display Line -21.16 dBm

Ref 10.00 dBm

Display Line
-21.16 dBm
Off

Span 50.00 MHz
Sweep 4.800 ms (1001 pts)

Center 2.44200 GHz
#VBW 300 kHz

STATUS

Middle Channel
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Agilent Spectrum Analyzer - Swept 5A

Marker 2 2.483500000000 GHz .
PHO: Fast —+— 1rig: Free Run
IFGain:Low #Atten: 20 dB

Ref 10.00 dBm

Ty ot

Span 50.00 MHz
#VBW 300 kHz Sweep 4.800 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE &~

All Markers Off|

STATUS

High Channel

It should not be reproduced in full or partly without the written approval by TCL of RAPA. (Ver4.0)
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lg}ienl Spectrum Analyzer - Swept SA
F - 025200 2% 310, 2023

Marker 1 2232990000000 GHz _ Avg Type: Log-Pur
PHO: Fast —+— 1rig:Free Run mlg|Ho.ld Iuli]

IFGain:Low #Arten: 20 dB Ext Gain: -1.00 dB sﬂectmm'

1

Ref 10.00 dBm

B i

Stop 2.500 GHz
Sweep 236.1 ms (1001 pts),

STATUS

#VBW 300 kHz

Low Channel

Agilent Spectrum Analyzer - Swepl 5A
7 RF 50 @2 E T T 08:52:38 2 ¥ 310, 2023 Peak S h
Marker 1 4.828000000000 GHz ) Avg Type: Log-Pur TRACE ook
PNO: Fast ~—»— 1rig: Free Run Avg[Held: 10M0 TVFE
Ext Gain: -1.00 dB DET

IFGain:Low #Atten: 20 dB

Ref 10.00 dBm

et
) W T
FRETLN” i Sy et I
R -"‘-_."-'-_‘n-_\lf‘l_-"-"f-.-*w\.‘-""L R v
—.»!w..m‘i,\,u.‘,;.-u.-ll,.r'-vl"-.,.ﬁl.-,-.s\,-“\*“' WY

Stop 26.50 GHz
Sweep 2.294 s (1001 pts)

STATUS

#VBW 300 kHz

Low Channel

(Ver4.0)
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lg}ienl Spectrum Analyzer - Swept SA

Marker 1 2.108230000000 GHz _ Avg Type: Log-Pur
PHO: Fast —+— 1rig:Free Run mlg|Ho.ld Iuli]

IFGain:Low #Arten: 20 dB Ext Gain: -1.00 dB sﬂectmm'

1

Ref 10.00 dBm

Stop 2.500 GHz
Sweep 236.1 ms (1001 pts),

STATUS

#VBW 300 kHz

Middle Channel

Agilent Spectrum Analyzer - Swepl 5A
7 RF 50 @2 E T T 08:55:19 2 ¥ 310, 2023 Peak S h
Marker 1 25.708000000000 GHz , Avg Type: Log-Pur TRACE ook
PNO: Fast ~—»— 1rig: Free Run Avg[Held: 10M0
IFGain:Low #Atten: 20 dB Ext Gain: 6.00 dB

Ref 10.00 dBm

ho)
A Aol A .»f\l-
1 2 o «...-,._\!,-1. 'y PO L W

A A e
_1.k'f‘-‘-"\J‘ﬂJf-‘\qH“:.; "_.,r"'vnr*\.'*' o

Stop 26.50 GHz
Sweep 2.294 s (1001 pts)

STATUS

#VBW 300 kHz

Middle Channel
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lg}ienl Spectrum Analyzer - Swept SA

Marker 1 2.216270000000 GHz _
PND: Fast —+— Trig: Free Run

IFGainilow __#Atten: 20 dB 1. . SelectMarker,
€ 1
Ref 10.00 dBm

v e L el e Properties>

Stop 2.500 GHz
#VBW 300 kHz Sweep 236.1 ms (1001 pts),

STATUS

High Channel

Agilent Spectrum Analyzer - Swepl 5A
0 Rf S0 @ ENSEINT LIGN AUT 08:57:30 2 ¥ 310, 2023

Marker 1 4.924000000000 GHz Avg Type: Log-Pur ace | RS20
PNO: Fast ~—»— 1rig: Free Run Avg[Held: 10M0

IFGain:Low #Atten: 20 dB Ext Gain: -1.00 dB

Ref 10.00 dBm

. 1
" “ﬁ“...}wﬁf..u‘\_ PP Lt

‘.«"M,:A.LNJ' bt poaphi

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.294 s (1001 pts)

MsG STATUS

High Channel
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*Ant 1

)
Avg[Held: 10M0
Ext Gain: -1.00 dB

PNO: Fast —+— 17ig: Free Run
IFGain:Low #Atten: 20 dB

2.400 00 GHz
Ref 10.00 dBm -50.675

~Span 50.00 MHz

#VBW 300 kHz Sweep 4.800 ms (1001 pts)

FUNCTIDNVALUE &

FUNCTION FUNCTION WIDTH

Display Line
-17.44 dBm
Off

Msa STATUS

Low Channel

Agilent Specirum Analyzer - Swepl SA

] 00 A ALIGN AT 0E:47.06 2 ¥ 310, 2003
Display Line -19.00 dBm Avg Type: Log-Pwr [RACE
Bay Avg|Hold: 10/10 TVFE

PNO: Fasi ~—»— 1rig: Free Run
Ext Gain: -1.00 dB DET|

IFGain:Low #Atten: 20 dB

Mkr1 2.447
Ref 10.00 dBm o

Center 2.44200 GHz
F#Res BW 100 kHz

MSG

Span 50.00 MHz
Sweep 4.800 ms (1001 pts),

#VBW 300 kHz

DisplayLine
-19.00 dBm
off

Middle Channel
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Agilent Spectrum Analyzer - Swept 5A

Marker 2 2.483500000000 GHz SR Avg Type: Log-Pur
PHO: Fast —+— 1rig: Free Run 10
IFGain:Low #Atten: 20 dB

Ref 10.00 dBm

Span 50.00 MHz
#VBW 300 kHz Sweep 4.800 ms (1001 pts)

b4 FUNCTION FUNCTION WIDTH FUNCTION VALUE e,
2,458 90 GHz| -3.278 dBm | |
248350 GHz|  52.763 dBm|

| |

All Markers Off|

STATUS

High Channel
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lg}ienl Spectrum Analyzer - Swept SA

Marker 1 2.225420000000 GHz

Ref 10.00 dBm

PHO: Fast —+—
IFGain:Low #Atten: 20 dB Ext Gain: -1.00 dB

024954 2 F 310, 2023

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 10/10

Select Maker'
1

Stop 2.500 GHz
Sweep 236.1 ms (1001 pts),

STATUS

#VBW 300 kHz

Low Channel

Agilent Spectrum Analyzer - Swepl 5A

Marker 1 4.82800000000 GHz
PHO:

Ref 10.00 dBm

by ety

#Res BW 100 kHz

M5G

- Fast —»— 1rig:Free Run
IFGain:Low

08:50:33 2 ¥ 310, 2023
Avg Type: Log-Pwr TRACE | Peak Search
Avg|Held: 10/10 TVPE
#Atten: 20 dB Ext Gain: -1.00 dB

. h AT
gl

Stop 26.50 GHz
Sweep 2.294 s (1001 pts)

STATUS

#VBW 300 kHz

Low Channel
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lg}ienl Spectrum Analyzer - Swept SA
L RF S0 Q Al ENSE:INT ALIGN AUT 08:4729 2 ¥ 310, 2023
Marker 1 2.195110000000 GHz ) Avg Type: Log-Pwr
PHO: Fast —+— 1rig:Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 20 dB Ext Gain: -1.00 dB Select Marker
»
1

Ref 10.00 dBm

Stop 2.500 GHz
Sweep 236.1 ms (1001 pts),

STATUS

#VBW 300 kHz

Middle Channel

Agilent Spectrum Analyzer - Swepl 5A
7 RF 500 E T T 08:4805 2 ¥ 310, 2023
Marker 1 4.883110000000 GHz Avg Type: Log-Pwr A
PNO: Fast ~—»— 1rig: Free Run Avg[Held: 10M0 TVFE
#Atten: 20 dB Ext Gain: -1.00 dB sele““m’

IFGain:Low

Ref 10.00 dBm

L PV
T NNV
Ay

1
LA Jl_ﬁ,‘I“ﬂ’\,'

T WU S

et

Stop 26.50 GHz
Sweep 2.294 s (1001 pts)

STATUS

#Res BW 100 kHz #VBW 300 kHz

Middle Channel
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lg}ienl Spectrum Analyzer - Swept SA
F - ENSE:INT ALIGN ALIT 08:4529 2 ¥ 310, 2023

Marker 1 2.142740000000 GHz _ Avg Type: Log-Pur
PHO: Fast —+— 1rig:Free Run mlg|Ho.ld Iuli]

IFGain:Low #Arten: 20 dB Ext Gain: -1.00 dB sﬂectmm'

1

Ref 10.00 dBm

Stop 2.500 GHz
Sweep 236.1 ms (1001 pts),

STATUS

#VBW 300 kHz

High Channel

Agilent Spectrum Analyzer - Swepl 5A
7 RF 50 @2 E T T 08:4600 2 ¥ 310, 2023 Peak S h
Marker 1 4.924000000000 GHz , Avg Type: Log-Pur TRACE ook
PNO: Fast ~—»— 1rig: Free Run Avg[Held: 10M0
#Atten: 20 dB Ext Gain: -1.00 dB

IFGain:Low

Ref 10.00 dBm

AR

o
Ll .L_;-“"’"

‘1
i_ ! A

iy 'J,.Ir'-'v"\"‘J—'lﬂ‘éDnlﬂ\_rql‘,l ',‘_..""J,M,..,.
b, e

Stop 26.50 GHz
Sweep 2.294 s (1001 pts)

STATUS

#Res BW 100 kHz #VBW 300 kHz

M5G

High Channel
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3.4 Radiated Emission

3.4.1 Requirement

* FCC Part15 subpart C Section 15.247

3.4.2 Test Procedure

The radiated emissions measurements were performed on the 3 m anechoic chamber. The EUT was placed on
a non-conductive turntable above the ground plane. The frequency spectrum from 30 kHz to 26.5 GHz was
scanned and maximum emission levels at each frequency recorded. The system was rotated 360°, and the
antenna was varied in the height between 1.0 m and 4.0 m in order to determine the maximum emission levels.
This procedure was performed for horizontal and vertical polarization of the receiving antenna.

3.4.3 Test environment
22 °C, 43 % R.H.

3.4.4 Test results

3.4.4.1 Radiated Emission which fall in the Restricted Band

+.Resolution bandwidth :1 MHz

* Video bandwidth : 3 MHz

«.Detector : Peak Mode(Peak), Average Mode(RMS)

*.Measurement distance :3m

«.Operating Condition : Highest Output Power Transmitting Mode(Low Channel and High Channel)

* Result : PASS

Frequency | Reading | Detector | Ant. Pol. | Ant. | Cable | Amp Total Limits | Margin
(MHz) (dBuV) Mode (H/V) Factor | Loss | Gain |(dBuV/m)|(dBpV/m)| (dB)
Low Channel
2366.57 41.63 Peak H 43.33 74.00 30.67
2379.08 29.84 Average H 31.54 54.00 22.46
28.20 8.80 35.30
2380.34 41.20 Peak Vv 42.90 74.00 31.10
2376.43 29.67 Average Vv 31.37 54.00 22.63
High Channel
2483.91 40.84 Peak H 43.04 74.00 30.96
2484.18 28.75 Average H 30.95 54.00 23.05
28.30 9.20 35.30

2486.40 41.27 Peak \Y 43.47 74.00 30.53
2484.93 28.85 Average Vv 31.05 54.00 22.95

Note 1. Total = Reading + Ant.Factor + Cable Loss — Amp Gain
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3.4.4.2 Spurious & Harmonic Radiated Emission

+.Resolution bandwidth :1 MHz
* Video bandwidth : 3 MHz
«.Detector : Peak Mode(Peak), Average Mode(RMS)
*.Measurement distance :3m
«.Frequency range :1 GHz ~ 26.5 GHz
.Operating Condition : Highest Output Power Transmitting Mode
* Result : PASS
Frequency | Reading | Detector | Ant. Pol. | Ant. | Cable | Amp Total Limits | Margin
(MHz) (dBuV) Mode (H/V) Factor | Loss Gain |(dBuV/m)|(dBpV/im)| (dB)
Low Channel
4824.00 38.46 Peak H 49.76 74.00 24.24
4824.00 24.52 Average H 35.82 54.00 18.18
33.50 | 12,50 | 34.70
4824.00 37.36 Peak \Y, 48.66 74.00 25.34
4824.00 24.81 Average \ 36.11 54.00 17.89
Middle Channel
4884.00 37.45 Peak H 48.85 74.00 25.15
4884.00 24.75 Average H 36.15 54.00 17.85
33.60 | 12,50 | 34.70
4884.00 37.65 Peak \Y, 49.05 74.00 24.95
4884.00 24.62 Average Vv 36.02 54.00 17.98
High Channel
4924.00 37.66 Peak H 49.26 74.00 24.74
4924.00 25.10 Average H 36.70 54.00 17.30
33.70 | 12,50 | 34.60
4924.00 37.95 Peak \Y, 49.55 74.00 24.45
4924.00 24.29 Average \ 35.89 54.00 18.11

Note 1. Total = Reading + Ant.Factor + Cable Loss — Amp Gain
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3.4.4.3 Spurious Radiated Emission

3.4.4.3.1 Test Data for Below 30 MHz

*. Detector : Quasi-Peak (6 dB Bandwidth: 200 Hz, 9 kHz)
*.Measurement distance :3m
« Frequency range : 9 kHz ~ 30 MHz
.Operating Condition : Highest Output Power Transmitting Mode
* Result : PASS
Frequency Reading |Ant. Pol.| Ant. Factor| Cable Amp Emission Limits Margin
(MHz) (dBuV) (H/V) (dB/m) Loss Gain | Level(dBuV/m) | (dBuV/m) (dB)

Emissions observed were below the limit and thus not reported
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3.4.4.3.2 Test Data for 30 MHz ~ 1000 MHz

*. Detector : Quasi-Peak (6 dB Bandwidth: 120 kHz)
*.Measurement distance :3m

.Frequency range : 30 MHz ~ 1000 MHz

«.Operating Condition : Highest Output Power Transmitting Mode
*.Result : PASS

RE Test Report

1201

100

30 MHz ~ 1 000 MHz_FCC_CLASS B

Level in dBuV/m

r -
y
-
<
-
£
=
-

oM 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Preview Result 1V-PK+ Preview Result 1H-PK+
* Critical_Fregs PK+ m— 30 MHz ~ 1 000 MHz_FCC_CLASS B
L Final_Result QPK

Final Result

Frequency | QuasiPeak | Limit Margin | Meas. Time | Height | Pol | Azimuth | Corr.
(MHz) (dBpV/m) | (dBpV/m) | (dB) (ms) (cm) (deg) | (dB)
32.06 16.36 40.00| 23.64 150000 99.7|V 272.0] -13.0
54.13 38.39 40.00 1.61 15000.0 99.7{V 3480 -11.8
59.95 34.17 40.00 5.83 15000.0] 99.7[V 327.0| 121
63.47 35.00 40.00 5.00 15000.0 99.7|V 356.0| -124
68.19 38.59 40.00 1.41 15000.0) 200.2|V 3100 -13.0
119.36 36.60 43.50 6.90 15000.0) 300.2|H 260.0] -13.0
232.37 43.64 46.00 2.36 15000.0) 2003 H 59.0] -10.6
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3.4.4.3.3 Test Data for Avove 1 GHz
«. Detector

*.Measurement distance :3m
.Frequency range

«.Operating Condition

: Peak, Average (6 dB Bandwidth: 1 MHz)

:1GHz ~ 18 GHz
: Highest Output Power Transmitting Mode

*.Result : PASS
*.Result : PASS
*.1GHz~18 GHz
107
100
20
80 < = =
GHz 18GHz PK Class B
g 70
3
a 60 S A r
- p— s P N _.
& 50 & & &
b :
H i YRR et S SE
- 40 . ;
i 4 ’ : i
30 i) v
20
10
0+ t t t ———t—t—+— 1
1G 2G 3G 4G 56 @ 8 10G 18G
Frequency in Hz
—— Preview Result 2V-AVG Preview Result 1V-PK+ Preview Result 2H-AVG
Preview Result 1H-PK+ * Critical_Freqs AVG * Critical_Fregs PK+
1GHz_18GHz PK ClassB  —-— - 1GHz_18GHz AV Class B &  Fnal_Result PK+
¢  Final_Result AVG
Final_Result
Frequency | MaxPeak | Average Limit Margin | Meas. Time | Height | Pol | Azimuth | Corr.
| (MHz) | (dBuVim) | (dBuVim) | (dBuVim) | (dB) (ms) (cm) (deg) | (dB) |
2560.22 — 3295 54.00 21.05 20.0 3000 | H 163.0 -2.9
2938.00 35.06 — 74.00 38.94 200 1000|V 184.0 -1.0
3806.89 4294 — 74.00 31.06 20.0 2000 |H 122.0 29
7523.28 44 68 — 74.00 29.32 200 4000|V 117.0 87
9269.56 — 43.52 54.00 10.48 20.0 3000|H 2190 101
9955.22 48.64 — 74.00 25.36 20.0 1000V 2140 10.7
11296.33 — 4396 54.00 10.04 20.0 2000 |H 273.0 114
11923.44 48.57 — 74.00 25.43 20.0 1000 H 15.0 123
11970.67 — 4484 54.00 9.16 20.0 1000V 265.0 124
14438.50 50.54 —_ 74.00 23.46 200 4000 (H 325.0 15.7
14751.11 — 46.65 54.00 7.35 200 1000|H 1770]| 149
17907.44 5483 — 74.00 18.17 200] 4000|H 2430 193
17954.67 = 50.30 54.00 3.70 200| 4000]V 600| 195
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».7GHz~12.5GHz

«. Detector

«.Measurement distance

«.Frequency range

«.Operating Condition

: Quasi-Peak (6 dB Bandwidth: 1 MHz)

:3m

: 18 GHz ~ 26.5 GHz
: Highest Output Power Transmitting Mode

*.Result : PASS
Frequency Reading |Ant. Pol.| Ant. Factor| Cable Amp Emission Limits Margin
(MHz) (dBuV) (H/V) (dB/m) Loss Gain | Level(dBpV/m) | (dBpV/m)| (dB)

Emissions observed were below the limit and thus not reported

It should not be reproduced in full or partly without the written approval by TCL of RAPA.

(Ver4.0)




~a ) Testing and
~ Certification
Laboratory

Page : 33 /41

Report No. : RAPA23-0-016

3.5 Peak Power Spectral Density

3.5.1 Requirement

+ FCC Part15 subpart C Section 15.247

3.5.2 Test Procedure

EUT

Spectrum Analyzer

The antenna output of the EUT was connected to the spectrum analyzer. The resolution bandwidth is set to

3 kHz < RBW =< 100 kHz, the video bandwidth is set to 3 times the resolution bandwidth.

3.5.2 Test environment
22 °C, 43 % R.H.

3.5.2 Test data

*Ant0
Frequency [MHz] Measured Value [dBm] Limit [dBm] Result
Low 2412 -5.57 8.00
Middle 2442 -8.01 8.00 PASS
High 2462 -7.63 8.00
*Ant 1
Frequency [MHz] Measured Value [dBm] Limit [dBm] Result
Low 2412 -7.27 8.00
Middle 2442 -13.17 8.00 PASS
High 2462 -10.90 8.00
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¢ Ant 0+1
Frequency [MHz] Measured Value [dBm] Limit [dBm] Result
Low 2412 -3.33 5.45
Middle 2442 -6.85 5.45 PASS
High 2462 -5.95 5.45
Remark 1 : Calculated Power Density = 10Iog (10(Anlenna1 Power Density/10)+10(Antenna2 Power Density/10))
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3.5.4 Test Plots

MultiView = Spectrum -
Ref Level 31.00dim  OMset 1.00dB & RBW 3 kHz
- At

2048 SWT  14ms(~51 ms) ® VBW 10kHz Mode Auto FFT
1 Frequency Sweep

24107410 GHz
20 dbim
10 dBer
0 dBme
10 ds ’\r"‘f 4 “u'.‘b Wi Ap bt nv!\ *-l". "‘.‘{"u \."."\H}I“ Aph Aol o

7 vy VETWITT AT n-'-‘|',‘|v|-:
I {\. .‘\.‘LQJ WYV VN T I
FLYaATATAY
VY

t A
" If VYAY .,__#‘I\Jﬂwﬂ’n‘ A “(‘W'
20 diten f . 1

CF2.412 GHz 1001 pts

.0 MHz/

Span 20.0 MHz

Ant 0 Low Channel

MultiView = Spectrum

Ref Level 31.00 dim  Offset 1.00dB = REW 3 kHz

2048 SWT  14ms(~51 ms) ® VBW 10kHz Mode Auto FFT
1 Frequency Sweep

- An

LAl -B0T dBm’
24407810 GHz
20 diny
10 dBrrr
0 dBm
v
10 dBam

aoh oA ) "',_ i _I FLHR y A N g ..v“l|_.", | i A
AN ANV VNV AT VA A

Bl
o h
20 dm—yf o' L
v 'I
| N
-30 dBmt -
AO'\,....-K.
L/
=50 dBm
60 diBn
CF 2.442 GHz 1001 pts .0 MHz/ Span 20.0 MHz

Ant 0 Middle Channel
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MultiView = Spectrum -
Ref Level 31.00 dBm  Offset 1.00dB = REW 3 kHz

2048 SWT  14ms(~51 ms) ® VBW 10kHz Mode Auto FFT
1 Frequency Sweep

W[ 763 dBm

24607810 GHz
20 diny

10 dBrrr

0 dBm

10 dBam

PRI | L .k .t I " - . .
A AANN NIV UY PRV T MW

mmm{ ¥

A A VWY

CF 2.462 GHz

1001 pts 0 MHz/

Span 20.0 MHz

Ant 0 High Channel

MultiView = Spectrum

Ref Level 31.00 dim  Offset 1.00dB = REW 3 kHz

2048 SWT  14ms(~51 ms) ® VBW 10kHz Mode Auto FFT
1 Frequency Sweep

- An

24107410 GHz
20 diny

10 dBrrr

0 dBm

P ALY B a A Ay
/ W

. k.fg.-"'“u'.u”‘.rv'\"”'r YUFUWT[ (WY
N!‘LF\K\J\"LQ‘V [ W

LN Y
PV

CF2.412 GHz

1001 pts 0 MHz/

Span 20.0 MHz

Ant 1 Low Channel
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MultiView = Spectrum -
Ref Level 31.00 dBm  Offset 1.00dB = REW 3 kHz
- Att 2048 SWT  14ms(~51 ms) ® VBW 10kHz Mode Auto FFT
1 Frequency Sweep
T[T -B.07 dBm
2,440 781 0 GHz
20 dBnmv
10 dBerr
0 dBmr
-10 dBan — ; R A R T oy
AARARAA AT AN AR VWV PRATYINARAN A
20 diten ,ov-"u__ *,x;] AR Rl ¥ | |
“ 1
. I
-30 dBm, ]
A y
s/ Y
,‘J
<50 dBm
<60 dBn
CF 2.442 GHz 1001 pts .0 MHz/ Span 20.0 MHz
Ant 1 Middle Channel
MultiView = Spectrum -
Ref Level 31.00 dBm  Offset 1.00dB = REW 3 kHz
- At

2048 SWT  14ms(~51 ms) ® VBW 10kHz Mode Auto FFT
1 Frequency Sweep

W[ 763 dBm

24607810 GHz
20 diny

10 dBrrr

0 dBm

PR SR} 1 i h T " -
A -"w"lll"ﬂ'-.'f.\’\‘d “h\p"u" ' H"“‘ﬁr L.r Ty '-f." VYTV WA "L,”\f 1= ;r W _.r [ ’ﬁ;h \,IL _(‘ \ 'Jﬁﬂln'llfl u_'r\’vw

Vinfwy WAWW,

CF 2.462 GHz

1001 pts 0 MHz/

Span 20.0 MHz

Ant 1 High Channel
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3.6 Conducted Emission Test

3.6.1 Requirement

» FCC Part15 subpart C Section 15.207

3.6.2 Test Procedure
The EUT was placed on a wooden table, 0.8 m height above the floor. Power was fed to the EUT

through a 50 Q / 50 yH + 5 Q Artificial Mains Network (AMN). The ground plane was electrically
bonded to the reference ground system and all power lines were filtered from ambient.

3.6.3 Test data
* WLAN Mode
-. Resolution bandwidth : 9 kHz
-. Frequency range :0.15 MHz ~ 30 MHz
-. Tested Line : HOT LINE
OFAH 1 OkAH 2
21.662 MHz 21.662 MHz

PK+ 41.83dByvV AV 39.28 dBupV
ALim-18.17 dB ALim-10.72 dB

A Ref A Ref
dBuv
80.0
700 5126
32QP_B
32AV B
[
400 i
I ESASA
300 N - — Y ENV216
Edio|1A
| fi}. N g . PK+
20 i
P WU lﬁ#mhw"JN@ v
0.0
-10.0

150 kHz 1 MHz 10 MHz 30 MHz
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-. Tested Line : NEUTRAL LINE
0EAH 1 OkH 2
21.662 MHz 21.662 MHz
PK+ 4200 dBuVv AV 39.59 dBpvV
ALim-18.00 dB ALim-1041dB
A Ref A Ref
dBuVv
80.0
700 o b= 7
320P B
32AV B
60.0 =
500
40.0
EfASA
30.0 i ENV216
Edio|A
200 PK+
10.0
00
-10.0
150 Kz 1 MHz 10 MHz 30 MHz
FREQ Corr.Fator [dB] [H/N] Quasi—peak [dBuV] C—Average [dBuV]
[MHZ] LISN | cables Measured limit Margin Measured limit Margin
0.19 9.60 9.92 H 44.92 63.86 18.94 41.36 53.86 12.50
0.26 9.60 9.92 H 28.06 61.50 33.44 24.14 51.50 27.36
0.86 9.60 9.95 H 23.18 56.00 32.82 22.96 46.00 23.04
4.29 9.63 10.05 N 25.05 56.00 30.95 15.20 46.00 30.80
6.79 9.66 10.10 H 27.12 60.00 32.88 25.04 50.00 24.96
21.66 9.69 10.38 H 40.78 60.00 19.22 39.54 50.00 10.46
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3.7 Antenna Requirement

3.7.1 Requirement

* FCC Part15 subpart C Section 15.203

* An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with device. The use of a permanently attached antenna or of an antenna that
uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the provisions of
this Section. The manufacturer may design the unit so that a broken antenna can be replaced by the user, but
the use of a standard antenna jack or electrical connector is prohibited.

3.7.2 Result

* The antenna of the EUT is a Dipole Antenna on the board in the EUT.
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4. Test equipment list

Use Model Number Manufacturer Description Serial Number |Cal. Date.(Interval)
AMP 20-1000 INFINITECH Broardband Pre-amp | 2013 05 00003 | Dec 22, 2022(1Y
X FSV3007 Rohde & Schwarz|  Spectrum Analyzer 101334 Aug 22, 2022(1Y)
O 66-30-33 Weinschel Attenuator CB0744 Dec 22, 2022(1Y)
FSV30 Rohde & Schwarz| Spectrum Analyzer 101673 Jan 4, 2022(1Y)
DS 2000S Innco GmbH Turn Table N/A N/A
MA4000-EP-HS Innco GmbH Antenna Mast N/A N/A
MA4640-XP-ET Innco GmbH Tilt Antenna Mast N/A N/A

X CO3000 Innco GmbH Controller N/A N/A
CO3000 Innco GmbH Controller N/A N/A
N9020A Agilent Spectrum Analyzer MY50200260 | Dec 21, 2022(1Y)
6502 EMCO Loop Antenna 9609-3087 Nov 11, 2021(2Y)
VULB 9168 SCHWARZBECK Bi-Log Antenna 180 Nov 16, 2022(2Y)
8449B Agilent Preamplifier 3008A02013 Dec 26, 2022(1Y)
X 3115 EMCO Horn Antenna 9402-4229 Aug 3, 2022(2Y)
ESCI7 Rohde & Schwarz EMI Test Receiver 100938 Dec 26, 2022(1Y)
ESH-Z2 Rohde & Schwarz Pulse Limter 101631 Dec 26, 2022(1Y)
ENV216 Rohde & Schwarz LISN 101264 Jul 05, 2022(1Y)
ES-SCAN Rohde & Schwarz EMI Software N/A N/A
EMC32 Rohde & Schwarz EMI Software N/A N/A

X SAS-574 A.H.Systems Horn Antenna 595 Sep 7, 2021(2Y)
PAM-840A Com-power Preamplifier 461334 Dec 23, 2022(1Y)
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