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2 Details about the Test Laboratory

Details about the Test Laboratory
Test Site 1

Company name:  TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
No.16 Lane, 1951 Du Hui Road,
Shanghai 201108,

P.R. China
Telephone: +86 21 6141 0123
Fax: +86 21 6140 8600
FCC Registration 820234
No.:
FCC Designation CN1183
Number:
ISED CAB CNO101
identifier

IC Registration 31668
No.:

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
EMC—SHA—F—R—OZ']'OE 3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China Pagge% 02f350%
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3 Description of the Equipment under Test

Description of the EqQuipment Under Test

Product:

Model no.:

FCC ID:

Options and
accessories:

Rating:

RF Transmission
Frequency:

No. of Operated
Channel:

Modulation:

Channel list:

Antenna Type:
Antenna Gain:

Description of the
EUT:

EMC_SHA_F_R_02.10E

Remote Control

RC4803202/01R, RC480XXXX/XXR, RC480XXXX/XXBR
(‘X’=0-9, ‘B’ means packed with battery)

2AGOFRC480F

NA

DC 3V

2.4GHz BLE: 2402~2480 MHz

2.4GHz BLE: 40

2.4GHz BLE: GFSK

&)

2.4GHz BLE:
Bluetooth Low Energy
Ch | Fre(MHz) | Ch | Fre(MHz) | Ch | Fre(MHz) | Ch Fre(MHz)
0 2402 10 | 2422 20 | 2442 30 2462
1 2404 11 | 2424 21 | 2444 31 2464
2 2406 12 | 2426 22 | 2446 32 2466
3 2408 13 | 2428 23 | 2448 33 2468
4 2410 14 | 2430 24 | 2450 34 2470
5 2412 15 | 2432 25 | 2452 35 2472
6 2414 16 | 2434 26 | 2454 36 2474
Il 2416 17 | 2436 27 | 2456 37 2476
8 2418 18 | 2438 28 | 2458 38 2478
9 2420 19 | 2440 29 | 2460 39 2480

PCB Mono-pole Antenna for BLE

-1.72 dBi

The Equipment Under Test (EUT) is a Remote Control with BLE

function. We tested it and listed the worst data in this report.

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China

Phone: +86 21 61410123, Fax:+86 21 61408600

Page 4 of 55
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Test sample no.: SHA-855590-2 (Conducted sample),
SHA-855590-3 (Radiated sample)

The sample’s mentioned in this report is/are submitted/ supplied/ manufactured by client. The
laboratory therefore assumes no responsibility for accuracy of information on the brand name,
model number, origin of manufacture, consignment, antenna gain or any information supplied.

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
EMC—SHA—F—R—OZ']'OE 3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China PaggeSV 02f350%
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4 Summary of Test Standards

Test Standards

FCC Part 15 Subpart C | PART 15 - RADIO FREQUENCY DEVICES
10-1-2023 Edition Subpart C - Intentional Radiators

All the test methods were according to KDB 558074 D01 15.247 Measurement Guidance
v05r02 and ANSI C63.10-2020.

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
EMC—SHA—F—R—OZ']'OE 3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China PaggeGV 02f350%
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5 Summary of Test Results

Technical Requirements
FCC Part 15 Subpart C
. Test Test Result
Test Condition Pages Site | Pass Fail N/A
§15.207 Conducted emission | 1 O X
AC power port
§15.247 (b) (3) Conducted peak | 1, 1) | gpeq | X4 L1 L
output power
20dB bandwidth and L1 O X
§15.247(a)(1) 99% Occupied
Bandwidth
§15.247(a)(1) Carrier frequency L O X
separation
§15.247(a)(L)(iii) Number of hopping || O X
requencies
Dwell Time - Average [] [] X
815.247(a)(1)(iii) Time of Occupancy o -
815.247(a)(2) 6dB bandwidth 15-17 | Site 1 X H -
§15.247(e) go""‘?r spectral 1820 | site1 | & LU
ensity
Spurious RF X 1 O
815.247(d) conducted 21-27 | Site 1
emissions
815.247(d) Band edge 28-32 | Site 1 > H
Spurious radiated X ] U
§15.247(d) & §15.209 & §15.205 | emissions for 33-51 | Site 1
transmitter
815.203 Antepna See note 1 > H
requirement

Remark 1: N/A — Not Applicable.
Note 1: The EUT uses a PCB Mono-pole Antenna, which gain is -1.72 dBi for 2.4GHz BLE. In
accordance to §15.203, It is considered sufficiently to comply with the provisions of this section.

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China
Phone: +86 21 61410123, Fax:+86 21 61408600
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6 General Remarks
Remarks

This submittal(s) (test report) is intended for FCC ID: 2AGOFRC480F complies with Section
15.207, 15.209, 15.247 of the FCC Part 15, Subpart C Rules.

According to the client’s declaration, all models are identical to electrical structure, mechanical
structure. There are cosmetic differences (color /painting/printed). Basic software architecture
remains unchanged.

So model RC4803202/01R was chosen to perform all the tests.

The model RC4803202/01R is a device with protocol-limited duty cycles.

SUMMARY:

All tests according to the regulations cited on page 5 were
B - Performed

O - Not Performed

The Equipment under Test

W - Fulfills the general approval requirements.

O - Does not fulfill the general approval requirements.

Sample Received Date: November 27, 2024
Testing Start Date: November 28, 2024
Testing End Date: December 13, 2024

-TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch

Reviewed by: Prepared by: Tested by:

F o [o—

ks Ty Ho

Hui TONG Wengiang LU Tianji XU
EMC Section Manager EMC Project Engineer EMC Test Engineer
EMC_SHA F R_02.10E TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch page 8 of 55
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7 Test Setups
7.1 Radiated test setups

9kHz ~ 30MHz Test Setup:

EUT

s
T 4 m—
08m H— 3 M —
(Turntable)

Test Receiver [[ .'.].”‘., I]

30MHz ~ 1GHz Test Setup:

| (Antenna Tower)

Antenna ||
|yl
T [ — - | I A i i_'.
0.8m ¥— 3m - 4
| ‘ (Turntable) \ : L *.

Test Receiver [IJ ']

| x

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
EMC—SHA—F—R—OZ']'OE 3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China Pagg 9 02f350%
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1GHz ~ 18GHz Test Setup:

' e " b
(Turntable) —
: Pre-Amplifier
-

—
Spectrum Analyzer _ = i1 i
=-._:.—- !—' i 1

18GHz ~ 25GHz Test Setup:

—

1~4m ' (Antenna Tower)

l Antenna

7.2 Conducted RF test setups

Signal spectrum analyzer EUT

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
EMC—SHA—F—R—OZ']'OE 3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China Page':}e(\)/ 02f350?)
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8 Systems test configuration

Auxiliary Equipment Used during Test:

&)

DESCRIPTION MANUFACTURER MODEL NO.(SHIELD) SIN(LENGTH)
The system was configured to channel 0, 19, and 39 for the test.
Test Mode Applicability and Tested Channel Detail:
Tested Data Rate . Index Value
Mode Channel (Mbps) Modulation (Power level setting)
0 1 GFSK Default
19 1 GFSK Default
39 1 GFSK Default
Bluetooth LE 0 2 GFSK Default
19 2 GFSK Default
39 2 GFSK Default
EMC_SHA F R_02.10E TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch page 11 of 55
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9 Technical Requirement

9.1 Conducted peak output power

Test Method
1. Use the following spectrum analyzer settings:
RBW > the 6 dB bandwidth of the emission being measured, VBW=3RBW, Span=3RBW

Sweep = auto, Detector function = peak, Trace = max hold.

2. Add a correction factor to the display.
3. Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the

peak of the emission. The indicated level is the peak output power.
Limits
According to 815.247 (b) (3), conducted peak output power limit as below:

Frequency Range Limit Limit
MHz w dBm
Conducted peak output power 2400-2483.5 <1 <30

Test result as below table

1Mbps
Conducted Peak
Frequency Output Power Result
MHz dBm
Low channel 2402MHz 0.49 Pass
Middle channel 2440MHz 0.11 Pass
High channel 2480MHz -0.01 Pass
2Mbps
Conducted Peak
Frequency Output Power Result
MHz dBm
Low channel 2402MHz 0.46 Pass
Middle channel 2440MHz 0.14 Pass
High channel 2480MHz 0.03 Pass
EMC_SHA F R_02.10E TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch Page 12 of 55

3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China R 23.00
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Peak output power (1Mbps)

Channel 19 (2440MHz)

Spectrum Analyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT nput fF inputZ 500 [WAften 30d8  |PNO: Fast Avg Type: Log Power 56 KEYSIGHT nput fF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Powsr 56
al Couping AT~ Comections. OF |Preamp: Off Gate: Off Aughioid 100100 |, al Couping AT~ Comections. OF |Preamp: Off Gate: Off Aughioid 100100 |,
g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run
o Sia Track O 4 . Sig Track. O v
M M 39 v M 8
1 Specium Ref Lvi Offset 2.14 dB Mkr1 2.401 739 GHz 1 Specium Ref Lvl Offset 2.15 dB Mkr1 2.439 801 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 0.49 dBm)| Scale/Div 10 d8 Ref Level 20.00 dBm 0.11 dBm)|
Log ¥ Log T
[Center 2.402000 GHz Fideo BW 6.0 MHz 1 10.00 MHz [Center 2.440000 GHz Fideo BW 6.0 MHz Span 10.00 MHz
[#Res BW 2.0 MHZ Sweep 1.33 ms (10001 pts) [#Res BW 2.0 MHZ Sweep 1.33 ms (10001 pts)
Nov 28, 2024 - oY oy 28, 2024 -l e
we oM ? B aw w9l ?EERS B aw
Specirum Anatyzer 1
Swept SA v+
KEYSIGHT |nput ¥ inputZ 500 [dAflen 3008 PNO: Fast Avy Type Log Power
al Couping A~ Comections: O |Preamp: OF Gate: Off Augltoid 100100 |,
g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run
W Sig Track O 4
+ Spacium f ot v Orfeot2.15 08 Mkr1 2.479 748 GHz
Scale/Div 10 4B Ref Lavel 20.00 dBm -0.01 dBm
9 v
(Center 2.480000 GHz #Video BW 6.0 MHz Span 10.00 MHz
[#Res BW 2.0 MHz Sweep 1.33 ms (10001 pts)
Nov 28, 2024 s oY
|| ? R 2o K A

EMC_SHA_F_R_02.10E
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Peak output power (2Mbps)

Channel 19 (2440MHz)

Spectrum Analyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT nput fF inputZ 500 [WAften 30d8  |PNO: Fast Avg Type: Log Power 56 KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Powsr 56
al Couping AT~ Comections. OF |Preamp: Off Gate: Off Aughioid 100100 |, al Couping AT~ Comections. OF |Preamp: Off Gate: Off Aughioid 100100 |,
g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run
o Sia Track O 4 . Sig Track. O v
9
1 Specium v Ref Ll Offset 2.14 dB Mkr1 2.401 ISIJ‘J GHZ 1 Specium v Ref Ll Offset 2.15 dB Mkr1 2.439 498 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 0.46 dBm)| Scale/Div 10 d8 Ref Level 20.00 dBm 0.14 dBm)|
Log ¥ Log ¥
[Center 2.402000 GHz Fideo BW 6.0 MHz 1 10.00 MHz [Center 2.440000 GHz Fideo BW 6.0 MHz Span 10.00 MHz
[#Res BW 2.0 MHZ Sweep 1.33 ms (10001 pts) [#Res BW 2.0 MHZ Sweep 1.33 ms (10001 pts)
Nov 28, 2024 - oY oy 28, 2024 -l e
wOc M ? S By P wOc M ? S B aw
Specirum Anatyzer 1
Swept SA v+
KEYSIGHT |nput ¥ inputZ 500 [dAflen 3008 PNO: Fast Avy Type Log Power 3
al Couping A~ Comections: O |Preamp: OF Gate: Off Augltoid 100100 |,
g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run
W Sig Track O 4
+ Spacium f o Lyt Offset 2.15 a8 Mkr1 2.479 507 GHzZ
Scale/Div 10 4B Ref Lavel 20.00 dBm 0.03 dBm)|
9 ¥
(Center 2.480000 GHz #Video BW 6.0 MHz Span 10.00 MHz
[#Res BW 2.0 MHz Sweep 1.33 ms (10001 pts)
Nov 28, 2024 s oY
|9l ? R BejLY CA

EMC_SHA_F_R_02.10E
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9.2 6dB bandwidth

Test Method for 6 dB Bandwidth

1. The RF output of EUT was connected to the spectrum analyzer. The path loss was
compensated to the results for each measurement.

2. Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.

3. Use the following spectrum analyzer settings:

4. RBW=1% to 5% of the occupied bandwidth but not less than 100kHz, VBW=3RBW,
Sweep = auto, Detector function = peak, Trace = max hold

5. Use the automatic bandwidth measurement capability of an instrument, use the X dB
bandwidth mode with X set to 6 dB.

6. Allow the trace to stabilize, record the 6 dB Bandwidth value.

Limit
According to §15.247(a)(2), 6dB bandwidth limit as below:

6dB bandwidth Limit [kHz]

>500 |
Test result
1Mbps
Fr n B bandwidth
eI\C;ILIj—Iez cy 6d bI\?H(; dt Result
Top channel 2402MHz 0.67 Pass
Middle channel 2440MHz 0.678 Pass
Bottom channel 2480MHz 0.686 Pass
2Mbps
Frequenc 6dB bandwidth
iy MHz Result
Top channel 2402MHz 1.374 Pass
Middle channel 2440MHz 1.335 Pass
Bottom channel 2480MHz 1.35 Pass
EMC SHA F R 02.10E TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch page 15 of 55
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6dB Bandwidth

BLE_1M_Antl 2402

Spectrum Analyzer 1 ' ‘ + |

Occupied BW

KEYSIGHT Input RF Input Z: 50 Q ‘Atten: 30 dB [Trig: Free Run Center Freq: 2.402000000 GHz

RL .y Couping AG Corrections. Off  Preamp: Off Gate: Off ivg|Hold: 100/100

Align’ Auto Freq Ref: Int (S) #IF Gain' Low Radio Std' None

fut Lyl Olfast 2.14 B Mkr3 2.402335000 GHz,
Ref Value 22.14 dBm -5.87 dBm|

Center 2.402000 GHz #Video BW 300.00 kHz Span 2 MHz,

#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
1.0350 MHz

| Total Power | 6.60 dBm |
Transmit Freq Error -1.533 kHz | % of OBW Power | 99.00 %
x dB Bandwidth 670.5 kHz |xdB -6.00 dB

g9~

?

Nov 28, 2024
4:29:00 PM "

%

oLy

BLE_1M_Antl 2440

Spectrum Analyzer 1 Y ‘ + |
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 440000000 GHz
AL oy Coupling AC Corrections Off  Preamp: Off Gate: Off lAvglHold: 100/100
Align: Auto Freq Ref. Int (S) #F Gain' Low  Radio Std None
'J fu Lyl Olfast 2.15 B MKkr3 2.440333000 GHz
Ref Value 22.15 dBm -6.29 dBm
Center 2.440000 GHz #Video BW 300.00 kHz Span 2 MHz,
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)
2 Metrics ]
Occupied Bandwidth .
1.0329 MHz | Total Power [ 6.18 dBm
Transmit Freq Error -5.037 kHz | % of OBW Power 99.00 %
x dB Bandwidth 678.0 kHz |xdB [ -6.00 dB

-l Nov 28, 2024 'Y
=9~ ‘-‘ ? 4:31:41 PM " -1 |% |ﬁk
BLE_1M_Antl_2480

Spectrum Analyzer 1 Y ‘ + |
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 480000000 GHz
RL  wp. Couning AC Corrections: Off  Preamp: Off Gate: Off Avg|Hold: 100/100
Align’ Auto Fraq Ref: Int (S) #IF Gain' Low Radio Std: None
'J fu Lyl Olfast 2.15 B Mkr3 2.480341000 GHz,
Ref Value 22.15 dBm -6.58 dBm
0 a
579
67.9
Center 2.480000 GHz #Video BW 300.00 kHz Span 2 MHz,
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
1.0396 MHz

| Total Power 5.95dBm|
Transmit Freq Error -6.949 kHz | % of OBW Power | 99.00 %
x dB Bandwidth 685.9 kHz |xdB | -6.00 dB
sl Nov 28, 2024 WK
- s ‘-‘ ? 4:33:54 PM " -1 |% |)"\\

EMC_SHA_F_R_02.10E
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BLE_2M_Antl 2402

Spectrum Analyzer 1 ' ‘ +
Occupied BW
KEYSIGHT Input RF Input Z: 50 Q ‘Atten: 30 dB [Trig: Free Run Center Freq: 2.402000000 GHz
RL Coupling: AC Corrections. Off Preamp: Off Gate: Off \Avg|Hold: 100/100
Align’ Auto Freq Ref: Int (S) #IF Gain' Low Radio Std' None
fut Lyl Olfast 2.14 B Mkr3 2.402707000 GHz
Ref Value 22.14 dBm -7.78 dBm
57.9
670
Center 2.402000 GHz #Video BW 300.00 kHz Span 4 MHz
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
2.0554 MHz

| Total Power | 7.06 dBm |
Transmit Freq Error 1.230 kHz | % of OBW Power | 99.00 %
x dB Bandwidth 1.374 MHz |xdB [ -6.00 dB
-l Nov 28, 2024 A WK
- s ‘-‘ ? 4:52:15 PM " -1 |% |)"K

BLE_2M_Antl_2440

Spectrum Analyzer 1 Y ‘ +
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 440000000 GHz
RL - Coupling: AC Corrections: Off Preamp: Off Gate: Off \Avg|Hold: 100100
Align’ Auto Freq Ref: Int (S) #F Gain' Low  Radio Std None

Ref Lvl Offset 2.15 dB

MKkr3 2.440653000 GHz

Ref Value 22.15 dBm -7.68 dBm
1 .
Center 2.440000 GHz #Video BW 300.00 kHz Span 4 MHz
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)
2 Metrics ]
Occupied Bandwidth
2.0422 MHz | Total Power | 6.89 dBm|
Transmit Freq Error -14.137 kHz | % of OBW Power | 99.00 %
x dB Bandwidth 1.335 MHz |xdB [ -6.00 dB
-l Nov 28, 2024 A K
=9 ‘-‘ ? 5:02:31 PM " -1 |% |)"\\

BLE_2M_Antl 2480

Spectrum Analyzer 1 Y ‘ +
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 480000000 GHz
RL - Coupling: AC Corrections: Off Preamp: Off Gate: Off \Avg|Hold: 100100
Align’ Auto Fraq Ref: Int (S) #IF Gain' Low Radio Std: None
.J fu Lyl Olfast 2.15 B Mkr3 2.480678000 GHz
Ref Value 22.15 dBm -8.33 dBm

Center 2.480000 GHz #Video BW 300.00 kHz Span 4 MHz
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
2.0669 MHz

| Total Power 6.58 dBm |
Transmit Freq Error -2.096 kHz | % of OBW Power | 99.00 %
x dB Bandwidth 1.350 MHz |xdB [ -6.00 dB
-l Nov 28, 2024 A 'Y
- s ‘-‘ ? 5:04:47 PM " -1 |% |)"K
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9.3 Power spectral density

Test Method
This procedure shall be used if maximum peak conducted output power was used to
demonstrate compliance:

1. The RF output of EUT was connected to the spectrum analyzer. The path loss was
compensated to the results for each measurement.
2. Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.
3. Use the following spectrum analyzer settings:
4. Set analyzer center frequency to DTS channel center frequency. RBW=3kHz,
VBW=3RBW, Span=1.5 times DTS bandwidth, Detector=Peak, Sweep=auto,
Trace= max hold.
5. Allow trace to fully stabilize, use the peak marker function to determine the maximum
amplitude level within the RBW.
6. Repeat above procedures until other frequencies measured were completed.
Limit
Limit [dBm/3KHz]
<8
Test result
1Mbps
Power spectral
Frequency density Result
MHz dBm/3kHz
Top channel 2402MHz -8.36 Pass
Middle channel 2440MHz -8.01 Pass
Bottom channel 2480MHz -9.57 Pass
2Mbps
Power spectral
Frequency density Result
MHz dBm/3kHz
Top channel 2402MHz -11.57 Pass
Middle channel 2440MHz -11.83 Pass
Bottom channel 2480MHz -12.93 Pass
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PK PSD (1Mbps)

Channel 0 (2402MHz)

Channel 19 (2440MHz)

Specirum Analyzer 1 Spectrum Analyzer 1
Swept SA T+ Swept SA v+
KEYSIGHT [input RF ipuZ 500 WAfen:30dB  |PNO: BestWWide |Avp Type: Lop Pawer KEYSIGHT [nput RF inputZ 500 [WAtian 3008 |PNO: BestWide  |Avg Type: Log Powsr
R Couping AC  (Correchions. OFF | Preamp: Off Gale: Off AwglHold. 1001100 Rl Couping AC ~ Comechons OF | Preamp: Of Gas: Of AvglHold: 100/100
0 lagn. Asto Froq Ref Int(3) IF Gain Low [Trig. Free Run i o Freq Rel. Il (S) IFGain Low  Tg. Fiea Run
- Sig Track O P . Sig Track. O v
v v 2 7146 v M 2 773 k
1 Spectrum | Ref Lvi Offset 2.14 dB Mkr1 2.401 1 »:1( GHz 1 Specium | Ref Lvl Offset 2.15 dB Mkr1 2.440 Cﬂ GH:
ScalelDiv 10 & Ref Level 20.00 dBm -8.36 dBm Scale/Div 10 d8 Ref Level 20.00 dBm -8.01 dBn
Log v Log v
(Center 2.4020000 ideo BW 10 KHz i 1.005 MHZ [Center 2.4400000 GHz Video BW 10 kHz Span 1.017 MH|
#Res BW 3.0 kHz Sweep 106 ms (1001 pts) [#Res BW 3.0 kHz ‘Sweep 107 ms (1001 pts
Mov 28, 2024 - W oy 28, 2024 -l oY
=9 ?RRE -5 aw w9l ?ERS B %]
Specirum Analyzer 1
Swept SA T+
KEYSIGHT nput RF IputZ 500 WAtlen 300B  [PMO: BestWide |Av Type Log Power
R ‘Couping. A Comections: OF  Preamp: Off ate AwglHold: 100100
0 lagn. Asto Froq Ref Int(3) IF Gain Low [Trig. Free Run
- Sig Track ON P
1 Spacium f ot L Ofset 2.15 08 MKkr1 2.480 089 5 GHz]
ScaleiDiv 10 B } Ref Level 20.00 dBm -9.57 dBm
T
‘Center 2.4800000 GHz #Video BW 10 KHz n 1.029 MHz
#Res BW 3.0 kHz Sweep 109 ms (1001
[#Res ms (1001 pts)|
ll g-) (-,. - 7 MNov2s, 2024 e % ey
£ a3410PM wen "I
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PK PSD

2Mbps)

Channel 0 (2402MHz)

Channel 19 (2440MHz)

Spectrum Analyzer 1

Spectrum Analyzer 1

Swept SA T+ Swept SA v+
KEYSIGHT [input IpwZ 500 [WAen0dB  PNO: DestWide  JAvp Type: Log-Pawer KEYSIGHT nput fF inputZ 500 [WAften 3008 |PNO: BesiWde  Avg Type Log Power &
RL oy |Couping A Coections: Off | Preamp: Off ate: Off ‘Avg|Hold: 1001100 AL oy Couping {Comacbons OF  |Preamp: Off Gata: Off AvglHold: 100/100 ;
Ain. Auto Freq Ref. Int (5) IF Gain Low ~Trig. Free Run Aign: Aot Freq Re. It (S) IF Gain:Low  Trig: Free Run ‘
- Sig Track ON - Sig Track O
N ki 2.402 070 2 N M 2 7 ]
1 Spactrum [ [ Mkr1 2.402070 2 GHz| | |1 Spscmum | [ MKkr1 2.440 071 1 GH;
Scale/Div 10 4B Ref Level 20.00 dBm -11.57 dBm Scale/Div 10 dB Ref Level 20.00 dBm -11.83 dBn|
Log T Log T
§
‘Center 2.402000 GHz #Video BW 10 kHz n 2.120 MHz] (Center 2.4400000 GHz #Video BW 10 kHz n 1.872 MH]
#Res BW 3.0 KMz Sweep 224 ms (1001 pts)| #Res BW 3.0 kHZ ‘Swesp 197 ms (1001 pts|
Nov 28, 2024 - evd Nov 28, 2024 - |
=9 oM ? R -5 A w9l ? RS B %
Specirum Analyzer 1
Swept SA T+
KEYSIGHT |nput RF inpat - 50 0 HAtlen 30 dB PHO: BestWide | Avg Type: Log-Power
RL Couping. Af Corections: O | Preamp: OFf ate AvglHol: 100100
- Al Auto Freq Ref Int (S) IF Gain. Low Trig. Free Run
- Sig Track ON a0
" Akr1 2.479 530 2
1 Spectrum Ref Lvi Offset 2.15 dB Mkr1 2.479 5..\Jf GHz
ScaleiDiv 10 4B Ref Level 20.00 dBm -12.93 dBm|
0g v
i
(Center 2.480000 GHz BVideo BW 10 kHz Span 2.025 MHz
#Res BW 3.0 KMz Sweep 214 ms (1001 pts)|
ll g-‘ (-,. - £ MNov 28,2024 e % W
¢ 50513PM wes "I
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9.4 Spurious RF conducted emissions
Test Method

1.

2.

5.

6.

Limit

The RF output of EUT was connected to the spectrum analyzer by RF cable. The path
loss was compensated to the results for each measurement.

Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions (e.g., harmonics) from the lowest frequency generated in the EUT up through
the 10" harmonic. Typically, several plots are required to cover this entire span.

RBW = 100 kHz, VBW=3RBW, Sweep = auto, Detector function = peak, Trace = max
hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission
recorded.

The level displayed must comply with the limit specified in this Section. Submit these
plots.

Repeat above procedures until all frequencies measured were complete.

According to 815.247(d), spurious RF conducted emissions limit as below:

Frequency Range Limit (dBc)
MHz
30-25000 -20
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Spurious RF conducted emissions

Out-of-Band Emissions (1Mbps)

Channel 0 (2402MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Analyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT nput RF input 7 500 jatian: 30 a8 PNO- BestWida g Type Log.Power 5 6 KEYSIGHT Input RF input 7 500 Watten: 30 d8 PNO: Fast vy Type: Log-Power
al Couping A~ Comections: O |Preamp: OF Gate: Off Augltoid 100100 |, al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 1010
Ahgn A Freq Ret It (S) IF Gain: Low Trig: Frea Run e Aign. A Freq Rel. Inl (S) IF Gain: Low Trig: Frea Run
o Sig Track. O v v o Sig Track. O
> 400 250 65 \ 894.43 I
1 Spoctrum l Ref Lyl Offset 2.14 dB Mkr1 2.402 250 65 GHz| 1 Spoctrum l Ref Lyl Offset 2.14 dB Mkr1 894.43 MHz
Scale/Div 10 dB Ref Level 20.00 dBm 0.15 dBm| Scale/Div 10 dB Ref Level 20.00 dBm -56.53 dBm|
Log v Log v
\Center 2.4020000 GHz #Video BW 300 kHz Span 1.500 MHz Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz
#Res BW 100 kHz Sweep 2.00 ms (30001 pts) #Res BW 100 kHz Sweep ~84.1 ms (30001 pts)
Nov 28, 2024 - oY Nov 28, 2024 - oY
w9 oM ? R BHLY Y w o c el ? RS BHLY Y

Spurious Emission (1GHz -5GHz)

Spurious Emission (5GHz —26.5GHz)

Spectrum Anatyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT Input RF input 7 500 Watien 3008 [PNO- Fast Aug Type: Log Power KEYSIGHT Input RF Input Z 500 WAtien 3008 [PNO: Fast Avg Type: Log Power
al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 1010 ™ al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 1010
Ahgn A Freq Ret It (S) IF Gain: Low Tnig: Frea Run - Ahgn A Freq Ret It (S) IF Gain: Low Tnig: Frea Run
o Sia Track O v . Sig Track O
1 Specium " Ref Ll Offset 2.14 dB Mkr1 2.402 13 G)»Z 1 Specirum " Ref Ll Offset 2.14 dB Mkr1 24.824 4 GHz|
Scale/Div 10 dB Ref Level 20.00 dBm -1.40 dBm Scale/Div 10 dB Ref Level 20.00 dBm dBm)|
Log ¥ Log ¥
!
Start 1.000 GHz #ideo BW 300 kHz 5.000 GHz
#Res BW 100 kHz Sweep ~384 ms (30001 pts) '}
5 Marker Table v
Moce Trace Scale X Y Function Function Width Function value
| - T ZA I GHz 1402 dBm
zZ N f 480347 GHz -50.95 dBim
3
£ .
: Start 5.00 GHz #Video BW 300 kHz 26.50 GHz,
#Res BW 100 kHz Sweep ~2.06 s (30001 pts))
Nov 28, 2024 - oY Nov 28, 2024 - oY
wOc M ? R Ry PrY wOc M ? BHLY Y
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Out-of-Band Emissions (1Mbps)

Channel 19 (2440MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Analyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT Input &P IputZ 500 [éAtien 306B  PNO: BestWide Avg Type Log-Power KEYSIGHT Input &P IputZ 500 [4Atien 0GB PNO: Fast Aug Type: Log Power T
Rl Couping AC ~ Comections OF | Preamp: Of Gats: Of AvglHoid: 100/100 Rl Couping AC ~ Comections OF | Preamp: Of Gats: O AvglHoid: 1040
Rign: At Fieq Ref. Il (3] IF Gain Low T Frea Run Rign: At Fieq Ref. Il (3] IF GainLow  Trig. Fiea Run
o Sig Track. O 4 J . Sig Track. O v
v M 55 35 v M
1 Specium Ref Lvl Offset 2.15 dB Mkr1 2.439 755 3 GHz| 1 Specium Ref Lvl Offset 2.15 dB Mkr1 944 f_yd MHz|
Scale/Div 10 dB Ref Level 20.00 dBm -0.45 dBm Scale/Div 10 dB Ref Level 20.00 dBm -57.74 dBm
Log ¥ Log T
[Center 2.4400000 GHz #Video B 300 kHz n 1.500 MHz Start 0.0300 GHz #Video B 300 kHz Stop 1.0000 GHz,
[#Res BW 100 kHz Sweep 2.00 ms (30001 pts) [#Res BW 100 kHz Sweep ~84.1 ms (30001 pts)
oy 28, 2024 -l e oy 28, 2024 -l e
w9 c M ? BHLY aw w9l ? RS BHLY aw
Spectrum Analyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Power KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Power
RL  op. (COUPNGAC  Comacbons OF  [Proamp: OF Gate: OF AvglHoid: 1010 RL oy [CoUPinD Comackons OF |Preamp: O Gate: OF AvglHoid: 1010
Aign. Auto Freq Ret. It (5) IF Gain:Low  Trig: Frea Run Aign. Auto Freq Ret. It (5) IF Gain:Low  Trig: Frea Run
W Sig Track O W Sig Track O
1 Spectnm v o Lyt Offset 2.15 a8 Mkr1 2.439 87 GHz 1 Spectnm v o Lyt Offset 2.15 a8 Mkr1 25.526 8 GHz
Scale/Div 10 a8 Ref Level 20.00 dBm -1.60 dBm Scale/Div 10 a8 Ref Level 20.00 dBm -46.16 dBm)|
Log ¥ Log -
0
i
Start 1.000 GHz #Video BW 300 kHz 5.000 GHz,
#Res BW 100 kHz Sweep ~384 ms (30001 pts) 'y
& Marker Table v
Mode | Trace | Scale X Function Function Widih Function Value
ZAIEBY CHz -1 im
zZ N T 4.880 53 GHz | ~48.41 dBm
3
4 i
M Start 5.00 GHz #Video BW 300 kHz Stop 26.50 GHz
#Res BW 100 kHz Sweep ~2.06 5 (30001 pts)
Noy 28, 2024 s Lvd Noy 28, 2024 s Lvd
®acl? s RILVRRRNFE I GOl Il bt BHL VY
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Out-of-Band Emissions (1Mbps)

Channel 39 (2480MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Anatyzer 1 Specirum Anafyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT nput RF input 7 500 jatian: 30 a8 PNO- BestWida g Type Log.Power KEYSIGHT Input RF input 7 500 Watten: 30 d8 PNO: Fast vy Type: Log-Power
al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 100/100 al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 1010
Aign. Auto Freq Rel. Inl (S) IF Gain: Low Trig: Frea Run Aign. Auto Freq Rel. Inl (S) IF Gain: Low Trig: Frea Run
o Sia Track O 4 J . Sig Track. O
1 Specium v Ref Ll Offset 2.15 dB Mkr1 2.479 ?»:1 15 GHz| 1 Specium v Ref Ll Offset 2.15 dB Mkr1 EE_:J 4:5 MHz|
Scale/Div 10 dB Ref Level 20.00 dBm -0.30 dBm Scale/Div 10 dB Ref Level 20.00 dBm -56.13 dBm|
Log ¥ Log ¥
\Center 2.4800000 GHz #Video BW 300 kHz Span 1.500 MHz Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz
#Res BW 100 kHz Sweep 2.00 ms (30001 pts) #Res BW 100 kHz Sweep ~84.1 ms (30001 pts)
Nov 28, 2024 - oY Nov 28, 2024 -l e
wOc M ? RS Ry PrY w9 oM ?EES BHLY Y

Spurious Emission (1GHz -5GHz)

Spurious Emission (5GHz —26.5GHz)

Specirum Anafyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT |nput ¥ inputZ 500 [dAflen 3008 PNO: Fast Avy Type LogPower KEYSIGHT |nput ¥ inputZ 500 [dAflen 3008 PNO: Fast Avy Type LogPower
al Couping: A Comactions: OF  Preamp: Off Gate: Off AvglHold: 1010 ™ al Couping Comactions: OF  Preamp: Off Gate: Off AvglHold: 1010
g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run
o Sia Track O 4 - Sig Track O
1 Specium v Ref Ll Offset 2.15 dB Mkr1 2 48:7}\9 GHz| 1 Specirum v Ref Ll Offset 2.15 dB Mkr1 26.420 5 GHz|
Scale/Div 10 d8 Ref Level 20.00 dBm -0.73 dBm Scale/Div 10 d8 Ref Level 20.00 dBm -45.67 dBm)|
og ¥ Log .
7}
!
Start 1.000 GHz #Video BW 300 kHz 5.000 GHz,
#Res BW 100 kz Sweep ~384 ms (30001 pts) 4
5 Marker Table v
Wode | Trace | Scale X ¥ Function Funcion Width Funciion vaiue
T T 248100 GHz )
z f 4.980 40 GHz 48,37 dBm
3
£ i
g Start 5.00 GHz Fideo BW 300 kHz Stop 26.50 GHz
[#Res BW 100 kHz Sweep ~2.06 5 (30001 pts)
Nov 28, 2024 - oY Nov 28, 2024 - oY
wO oMl ? SR Ry PrY wO oM ? S BHLY aw
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