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Report No.: FCC022022-05614RF1

FCC Radio Test Report
FCC ID: RWO-RZ010441

This report concerns: Original Grant

Project No. 1 2022-05613
Equipment :  Gaming Mouse
Brand Name

RAZER,
Test Model : RZ01-0441
Series Model ;' RZ01-0441XXXX-XXXX (X can be 0-9 or A-Z)
Applicant : RazerInc.
Address : 9 Pasteur, Suite 100, Irvine, CA92618, USA
Manufacturer : Razer (Asia-Pacific) Pte.,Ltd.
Address : 1 one-north Crescent, #02-01, Singapore 138538
Factory : RAZER TECHNOLOGY AND DEVELOPMENT (SHENZHEN) CO., LTD
Address :  EastWing, 3rd Floor, Block 2, Phase 1 of Vision Shenzhen Business Park

Keji South Road, Hi-Tech Industrial Park, Shenzhen 518057, China
Date of Receipt : 2022.10.17

Date of Test i 2022.10.17-2022.10.25

Issued Date 1 2022.10.25

Report Version : V1.0

Test Sample : Engineering Sample No.: 20221026018927
Standard(s) : FCC CFRTitle 47, Part 15, Subpart C

FCC KDB 558074 D01 15.247 Meas Guidance v05r02
ANSI C63.10-2013

»  The test result referred exclusively to the presented test model /sample.

*  Without written approval of TIRT Inc. the test report shall not reproduced except

in full.

Lab: Beijing TIRT Technology Service Co.,Ltd Shenzhen
Add: 101, 3 # Factory Building, Gongjin Electronics, Shatin Community, Kengzi Street, Pingshan
District, Shenzhen City, China
TEL: +86-0755-27087573
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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standard(s):

FCC CFR Title 47, Part 15, Subpart C
Standard(s) Section Test Iltem Test Result Judgment | Remark
AC Power Line Conducted
15.207 Emissions APPENDIX A PASS | -
15.247(d) APPENDIX B
15.205(a) Radiated Emissions APPENDIX C PASS | -
15.209(a) APPENDIX D
15.247(a)(2) Bandwidth APPENDIX E PASS | -
15.247(b)(3) Maximum Output Power APPENDIX F PASS | -
Conducted Spurious
15.247(d) Emission APPENDIX G PASS | -
15.247(e) Power Spectral Density APPENDIX H PASS | -
15.203 Antenna Requirement | = --—- PASS Note(2)

Note:
(1) “N/A” denotes test is not applicable to this device.
(2) The device what use a permanently attached antenna were considered sufficient to comply with
the provisions of 15.203.
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1.1 TEST FACILITY
Company: Beijing TIRT Technology Service Co.,Ltd Shenzhen

101, 3 # Factory Building, Gongjin Electronics, Shatin Community,

Address: Kengzi Street, Pingshan District, Shenzhen City, China
CNAS Registration
Number: CNAS L14158

A2LA Registration Number | 6049.01

Telephone: +86-0755-27087573

1.2 MEASUREMENT UNCERTAINTY

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the
emissions test results be included in the report. The measurement uncertainties given below are based
on a 95% confidence level (based on a coverage factor (k=2))

The TIRT measurement uncertainty as below table:

Uncertainty

Parameter Uncertainty
Occupied Channel Bandwidth +142.12 KHz
RF power conducted +0.74 dB

RF power radiated +3.25dB
Spurious emissions, conducted +1.78dB

Spurious emissions, radiated (30MHz~1GHz) +4.6dB
Spurious emissions, radiated (1GHz ~ 18GHz)  #4.9dB

Conduction Emissions(150kHz~30MHz) +3.1 dB
Humidity +4.6%

Temp rature +0.7°C
Time +1.25%

Note: Unless specifically mentioned, the uncertainty of measurement has not been taken into account to
declare the compliance or non-compliance to the specification.

1.3 TEST ENVIRONMENT CONDITIONS

Test Item Temperature| Humidity | Test Voltage Tested By

AC Power Line Conducted Emissions 25°C 56% AC 120V/60Hz | Stone Tang
Radiated Emissions-9 kHz to 30 MHz 24°C 62% DC5V Stone Tang
Radiated Emissions-30 MHz to 1000 MHz 24°C 54% DC5V Stone Tang
Radiated Emissions-Above 1000 MHz 23°C 53% DC5V Stone Tang
Bandwidth 23-26°C 49-53% DC5V Stone Tang

Maximum Output Power 23-26°C 49-53% DC5V Stone Tang
Conducted Spurious Emission 23-26°C 49-53% DC5V Stone Tang
Power Spectral Density 23-26°C 49-53% DC5V Stone Tang
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2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF EUT

Equipment Gaming Mouse
Brand Name RAZER, ‘/&s
Test Model RZ01-0441
Series Model RZ01-0441XXXX-XXXX (X can be 0-9 or A-Z)
The system’s model name is RZ01-0441XXXX-XXXX (X: Can be 0-9,
Model Difference(s) A-Z), and the system contains a Gaming Mouse (Model name:

RZ01-0441) and USB Dongle (Model name:HSDO01).
1# Supplied from PC USB port.

Power Source 2# Supplied from battery.
Model: PL362235
Power Rating 1# 5V 500mA
2# DC 3.7V 230mAh 0.851Wh
Operation Frequency 2402 MHz ~ 2480 MHz
Modulation Type GFSK
Bit Rate of Transmitter 2Mbps
Max. Output Power 5.41 dBm (0.0035W)
Note:
1. For a more detailed features description, please refer to the manufacturer’s specifications or the user's
manual.
2. Channel List:
Channel Fr?&tliiezr;cy Channel Fr?&l.ll_'ezr;cy Channel Fr?h?"ﬁez';cy
01 2402 28 2429 55 2456
02 2403 29 2430 56 2457
03 2404 30 2431 b7 2458
04 2405 31 2432 58 2459
05 24086 32 2433 59 2460
06 2407 33 2434 60 2461
07 2408 34 2435 61 2462
08 2409 35 2436 62 2463
09 2410 36 2437 63 2464
10 241 37 2438 64 2465
11 2412 38 2439 65 2466
12 2413 39 2440 66 2467
13 2414 40 2441 67 2468
14 2415 41 2442 68 2469
15 2416 42 2443 69 2470
16 2417 43 2444 70 2471
17 2418 44 2445 71 2472
18 2419 45 2446 72 2473
19 2420 46 2447 73 2474
20 2421 47 2448 74 2475
21 2422 48 2449 75 2476
22 2423 49 2450 76 2477
23 2424 50 2451 7T 2478
24 2425 51 2452 78 2479
25 2426 52 2453 79 248d
26 2427 53 2454
27 2428 54 2455
3. Table for Filed Antenna:
Ant. Brand Model Name Antenna Type Connector Gain (dBi)
1 Razer RZ01-0441 Metal stamping N/A 4.17

Note: The antenna gain is provided by the manufacturer.
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2.2 DESCRIPTION OF TEST MODES

The test system was pre-tested based on the consideration of all possible combinations of EUT operation

Description

mode.
Pretest Mode

TX Mode_2Mbps Channel 01/40/79

Mode 1

TX Mode_2Mbps Channel 01

Mode 2

AC power line conducted emissions test

Description

Following mode(s) was (were) found to be the worst case(s) and selected for the final test.

TX Mode_2Mbps Channel 01

Final Test Mode

Mode 2

Radiated emissions test - Below 1GHz

Description

Final Test Mode

TX Mode_2Mbps Channel 01

Mode 2

Radiated emissions test - Above 1GHz

Description

Final Test Mode

TX Mode_2Mbps Channel 01/40/79

Mode 1

Conducted test
Description

Final Test Mode

TX Mode_2Mbps Channel 01/40/79

Note:

Mode 1
(1) Forradiated emission above 1 GHz test, the spurious points of 1GHz~26.5GHz have been pre-tested and
in this report only recorded the worst case. The remaining spurious points are all below the limit value of

(2) For AC power line conducted emissions and radiated emissions below 1 GHz test, the 1Mbps Channel 01

20dB.
is found to be the worst case and recorded.
(3) For radiated emission above 1 GHz test, the polarization of Vertical and Hoizontal are evaluated
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2.3 PARAMETERS OF TEST SOFTWARE
During testing channel & power controlling software provided by the customer was used to control the

operating channel as well as the output power level.
Test Software Version N/A
Frequency (MHz) 2402 2441 2480
2Mbps default default default

2.4 BLOCK DIAGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Motebook

EUT
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2.5 SUPPORT UNITS
Support Equipment
No. Equipment Brand Name Model Name Remarks
1 Type-C Cable unknown unknown 1.8m,No Shielding
AS1201A-050200
2 Adaptor FUSHIGANG NA
ousu
3 PC Lenovo M4500T NA
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3. AC POWER LINE CONDUCTED EMISSIONS

3.1 LIMIT
Limit (dBuV)
Frequency of Emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5.0 56 46
5.0-30.0 60 50

Note:

(1) The tighter limit applies at the band edges.

(2) The limit of " * " marked band means the limitation decreases linearly with the logarithm of the frequency
in the range.

3.2 TEST PROCEDURE

a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the
power mains through a line impedance stabilization network (LISN). All other support equipment
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. /0 cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

The following table is the setting of the receiver:

Receiver Parameters Setting
Start Frequency 0.15 MHz
Stop Frequency 30 MHz

IF Bandwidth 9 kHz

3.3 DEVIATION FROM TEST STANDARD
No deviation.
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3.4 TEST SETUP

Vertical Reference Ground Plane

—1 Test Receiver

q

L Horizontal Reference Ground Plane

3.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The EUT has

been programmed to continuously transmit during test. This operating condition was tested and used to
collect the included data.

3.6 TEST RESULTS
Please refer to the APPENDIX A.

Remark:

(1) All readings are QP Mode value unless otherwise stated AVG in column of [Note] . If the QP Mode
Measured value compliance with the QP Limits and lower than AVG Limits, the EUT shall be
deemed to meet both QP & AVG Limits and then only QP Mode was measured, but AVG Mode didn‘t

perform.In this case, a “ * ” marked in AVG Mode column of Interference Voltage Measured.
(2) Measuring frequency range from 150 kHz to 30 MHz.
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4. RADIATED EMISSIONS
4.1 LIMIT

In case the emission fall within the restricted band specified on 15.205(a), then the 15.209(a) limit in the

table below has to be followed.

LIMITS OF RADIATED EMISSION MEASUREMENT (9 kHz-1000 MHz)

Frequency Field Strength Measurement Distance
(MHZz) (microvolts/meter) (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000 MHz)

Frequency (MHz)

(dBuV/m at 3 m)

Peak

Average

Above 1000

74

54

Note:

(1) The limit for radiated test was performed according to FCC CFR Title 47, Part 15, Subpart C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).
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4.2 TEST PROCEDURE

a. The measuring distance of 3 m shall be used for measurements. The EUT was placed on the top of a
rotating table 0.8 meter above the ground at a 3 meter semi-anechoic chamber. The table was rotated
360 degrees to determine the position of the highest radiation.(below 1 GHz)

b. The measuring distance of 3 m shall be used for measurements. The EUT was placed on the top of a
rotating table 1.5 meter above the ground at a 3 meter semi-anechoic chamber. The table was rotated
360 degrees to determine the position of the highest radiation.(above 1 GHz)

c. The height of the equipment or of the substitution antenna shall be 0.8m or 1.5m; the height of the test
antenna shall vary between 1 m to 4 m. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights find the maximum reading (used Bore sight function).

e. The receiver system was set to peak and average detect function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz.

f. The initial step in collecting radiated emission data is a receiver peak detector mode pre-scanning the
measurement frequency range. Significant peaks are then marked and then Quasi Peak detector mode
re-measured.

g. All readings are Peak unless otherwise stated QP in column of Note. Peak denotes that the Peak
reading compliance with the QP Limits and then QP Mode measurement didn‘t perform.

(below 1 GHz)

h. All readings are Peak Mode value unless otherwise stated AVG in column of Note. If the Peak Mode
Measured value compliance with the Peak Limits and lower than AVG Limits, the EUT shall be deemed
to meet both Peak & AVG Limits and then only Peak Mode was measured, but AVG Mode didn‘t
perform. (above 1 GHz)

. For the actual test configuration, please refer to the related ltem —EUT Test Photos.

The following table is the setting of the receiver:

Spectrum Parameters Setting
9 kHz~150 kHz for RBW 200 Hz
0.15 MHz~30 MHz for RBW 9 kHz
30 MHz~1000 MHz for RBW 100 kHz

Start ~ Stop Frequency

Start ~ Stop Frequency

Start ~ Stop Frequency

Spectrum Parameters Setting

Start Frequency 1000 MHz

10th carrier harmonic
1 MHz / 3 MHz for PK value
1 MHz / 1/T Hz for AVG value

Stop Frequency
RBW / VBW

(Emission in restricted band)

Spectrum Parameters

Setting

Start ~ Stop Frequency

9 kHz~90 kHz for PK/AVG detector

Start ~ Stop Frequency

90 kHz~110 kHz for QP detector

Start ~ Stop Frequency

110 kHz~490 kHz for PK/AVG detector

Start ~ Stop Frequency

490 kHz~30 MHz for QP detector

Start ~ Stop Frequency

30 MHz~1000 MHz for QP detector

Start ~ Stop Frequency

1 GHz~26.5 GHz for PK/AVG detector
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4.3 DEVIATION FROM TEST STANDARD

No deviation.

4.4 TEST SETUP

9 kHz to 30 MHz

IO.B m

Ground Plane

Receiver

30 MHz to 1 GHz

Ground Plane

Receiver |y Amp.

Page 16 of 48




Report No.: FCC022022-05614RF1

Above 1 GHz

Ground Plane

Receiver Amp.

4.5 EUT OPERATING CONDITIONS
The EUT was programmed to be in continuously transmitting mode.

4.6 TEST RESULT -9 kHz TO 30 MHz
Please refer to the APPENDIX B.

Remark:

(1) Distance extrapolation factor = 40 log (specific distance / test distance) (dB).
(2) Limit line = specific limits (dBuV) + distance extrapolation factor.

4.7 TEST RESULT - 30 MHz TO 1000 MHz
Please refer to the APPENDIX C.

4.8 TEST RESULT - ABOVE 1000 MHz
Please refer to the APPENDIX D.

Remark:

(1) No limit: This is fundamental signal, the judgment is not applicable.
For fundamental signal judgment was referred to Peak output test.
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5. BANDWIDTH

5.1 LIMIT

Section Test Item

6 dB Bandwidth

Limit
>= 500 kHz

FCC 15.247(a)(2)

99% Emission Bandwidth

5.2 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram below.

b. The following table is the setting of the spectrum analyzer:

For 6 dB Bandwidth:

Spectrum Parameters Setting
Span Frequency > Measurement Bandwidth
RBW 100 kHz
VBW 300 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto
For 99% Emission Bandwidth:
Spectrum Parameters Setting
Span Frequency Between 1.5 times and 5.0 times the OBW
RBW 30 kHz
VBW 100 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto
5.3 DEVIATION FROM STANDARD
No deviation.
5.4 TEST SETUP
EUT s SPECTRUM
ANALYZER

5.5 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.

5.6 TEST RESULTS
Please refer to the APPENDIX E.
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6. MAXIMUM OUTPUT POWER

6.1 LIMIT

Section

Test Item

Limit

FCC

15.247(b)(3)

Maximum Output Power

1.0000 watt or 30.00 dBm

6.2 TEST PROCEDURE

a. The EUT was directly connected to the peak power analyzer and antenna output port as show in the

block diagram below.

b. The maximum conducted output power was performed in accordance with method 11.9.2.3.1 of ANSI
C63.10-2013 and FCC KDB 662911 D01 v02r01 Multiple Transmitter Output.

6.3 DEVIATION FROM STANDARD

No deviation.

6.4 TEST SETUP

EUT

ATT.

6.5 EUT OPERATION CONDITIONS

The EUT was programmed to be in continuously transmitting mode.

6.6 TEST RESULTS
Please refer to the APPENDIX F.

Peak Power Analyzer

Page 19 of 48



Report No.: FCC022022-05614RF1

7. CONDUCTED SPURIOUS EMISSION
7.1 LIMIT

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak Output Power limits. If the transmitter complies with
the Output Power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in Section 15.209(a) is not required.

7.2 TEST PROCEDURE
a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram below.
b. The following table is the setting of the spectrum analyzer:

Spectrum Parameters Setting
Start Frequency 30 MHz
Stop Frequency 26.5 GHz

RBW 100 kHz

VBW 300 kHz
Detector Peak

Trace Max Hold
Sweep Time Auto

7.3 DEVIATION FROM STANDARD
No deviation.

7.4 TEST SETUP

EUT = SPECTRUM
ANALYZER

7.5 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.

7.6 TEST RESULTS
Please refer to the APPENDIX G.
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8. POWER SPECTRAL DENSITY

8.1 LIMIT

Section

Test Item

Limit

FCC 15.247(e)

Power Spectral Density

8 dBm
(in any 3 kHz)

8.2 TEST

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block

PROCEDURE

diagram below.

b. The following table is the setting of the spectrum analyzer:

Spectrum Parameters Setting
Span Frequency 2 MHz (1 Mbps) / 4 MHz (2 Mbps)
RBW 3 kHz
VBW 10 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

8.3 DEVIATION FROM STANDARD
No deviation.

8.4 TEST SETUP

EUT

ATT.

SPECTRUM

8.5 EUT OPERATION CONDITIONS

The EUT was programmed to be in continuously transmitting mode.

8.6 TEST RESULTS
Please refer to the APPENDIX H.

ANALYZER
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9. MEASUREMENT INSTRUMENTS LIST

No. Equipment Manufacturer Type No. Serial No. Cal&?}r&ted
1 EMI Receiver Rohde&Schwarz ESCI 1166.5950.03 2022/11/16
2 AMN Rohde&Schwarz ENV216 3560.6550.05 2022/11/09
3 AMN Schwarzbeck NSLK8127 #829 2022/11/09
4 ECSICZEILN RF Rohde&Schwarz RP-X1 \ 2022/11/18
5 ECSICEEILN RF Rohde&Schwarz Sapre sm \ 2022/11/09
6 EMI Receiver Rohde&Schwarz ESR7 102013 2022/11/09
7 Spectrum analyzer Rohde&Schwarz FSV30 103741 2022/11/09
8 EMI receiver Rohde&Schwarz ESU 100184 2023/07/20
9 Spectrum analyzer KEYSIGHT N9010A-44 MY51440158 2022/11/09
10 Loop Antenna* Schwarzbeck FMZB1519B 00029 2025/07/03
11 Integral Antenna Schwarzbeck VULB 9163 VULB 9163-361 2022/11/09
12 Integral Antenna Schwarzbeck BBHA 9120D BBH1A281 20D 2022/11/09
13 Integral Antenna Schwarzbeck BBHA 9170 9170#685 2022/11/09
14 Preamplifier CD Systems Inc PAP'°§’°36'3 85060000 2022/11/09
15 Preamplifier Schwarzbeck BBV9721 9721-019 2022/11/09
16 Preamplifier emci EMCO:E%%S 980417 2022/11/09
17 ECSICZEILN RF Rohde&Schwarz AP-X1 \ 2022/11/09
18 Spectrum Analyzer Agilent N9010A MY52221119 2022/11/09
19 POWGrSr:’i{'eC“O” Tonscend JS0806-2 188060134 2022/11/09
20 Tonscend Test Tonscend 2.6.77.0518 NA NA

System

21 10dB Attenuator Tonscend 10dB NA NA

22 Temp&Humidity Anymetre JRI00 NA 2022/11/03
Recorder

23 Temp&Humidity ETOMA NTH1100-30A 16080628 2022/11/03
Chamber

24 Filter STI STI115-9845 N/A N/A
25 Filter STI 5.1G N/A N/A
26 Filter STI STI115-9845 N/A N/A
27 Testing Software EZ-EMC TW-03A2 N/A N/A

Remark: "N/A” denotes no model name, serial no. or calibration specified.
“* calibration period of equipment list is three year.
Except * item, all calibration period of equipment list is one year.
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APPENDIX A - AC POWER LINE CONDUCTED EMISSIONS
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I Test Mode [TX Mode_2Mbps Channel 01

Phase Line

Conducted Emission Measurement

100.0  dBuv

FCC Part15 Class C Conduction(QP]
|

50

FCC Partl5 Class C|Conduction[AY(G]

1 1
f.u %M-N'lm 7 M P','.w"'\\ql J’ peak
\\p ]Wﬂ -ﬂwk 1%4. T L ..uf-"w""-.w/l\ \V.Mwmﬁ-klll'l,,k e Ui e
0.150 s [MH=z) 5 Jo.o00

Reading Cormrect Measure-

No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuV dBuv dB Detector  Comment
1 16260 15.03 19.88 34.91 56.00 -21.09 QP
2 16260 595 19.88 2583 46.00 -2017 AVG
3 0.3700 18.02 19.52 37.54 5850 -2096 QP
4 0.3700 875 19.52 2827 4850 -2023 AVG
B 0.1900 3598 19.53 5551 6404 -853 QP
6 0.1900 921 19.53 28.74 5404 -2530 AVG
T 0.1620 31.42 19.51 5093 6536 -14.43 QP
8 01620 884 19.51 28.35 5636 -27T.01 AVG
9 0.2180 21.53 19.53 41.06 6289 -21.83 QP
10 02180 6456 19.53 2598 5289 -2691 AVG
1 05460 805 19.53 27.58 56.00 -2842 QP
12 05460 017 19.53 19.70 46.00 -26.30 AVG
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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I Test Mode [TX Mode_2Mbps Channel 01

Phase Neutral

Conducted Emission Measurement

100.0 dBu¥

FCC Part15 Clas: C ConductioniQP)

FCC Paml5 Class C|Conduction[A¥E]

@ WH ,|; .-,.

?L }\NM : V"_ﬂh‘ | 0 fﬁ"wa r-““ﬂ\ i
' F g “‘mWr”‘v’#\;‘”“‘“’“«w\'M M:LMM...“._MJM AVG
0.0
0.150 0s [MHz] 5 30.000
Reading Correct Measure-
No. Mk. Fregq. Level Factor ment Limit ~ Owver
MHz dBuv dB dBuv dBuv dB8  Detector Comment
1 01900 3459 19.70 5429 6404 -9.75 Qap
2 0.1900 13.32 19.70 33.02 5404 -2102 AVG
3 0.2580 2748 19.69 477 6150 -14.33 QpP
4 0.2580 13.75 19.69 3344 5150 -1806 AVG
5 0.3740 2563 19.70 4533 5841 -13.08 QP
6 0.3740 16.26 19.70 35.96 4841 1245 AVG
7 1.6740 19.78 20.14 39.92 56.00 -16.08 Qp
8 1.6740 940 20.14 29.54 46.00 -16.46 AVG
9 0.7420 1227 19.80 32.07 56.00 -23.93 Qp
10 0.7420 473 19.80 24 53 4600 -2147 AVG
1 0.1660 38.23 19.70 57.93 65.16 -7.23 QP
12 0.1660 14.86 19.70 34 56 5616 -20680 AVG
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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APPENDIX B - RADIATED EMISSION -9 KHZ TO 30 MHZ

Radiated emission: 9KHz-30MHz
The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was 20dB lower
than the limit line was not reported.
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APPENDIX C - RADIATED EMISSION - 30 MHZ TO 1000 MHZ
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‘Test Mode ‘TX Mode 2Mbps Channel 01 Polarization Vertical
Radiated Emission
20.0 dBu¥/m
FCC Part 158 3M Radiation
Margin -6 dB
’ |
|
|
[
30
1 2 4
-20
30.000 40 50 60 70 BO [MHz] 300 400 500 600 700  10D0.00D
Reading Cormrect Measure- o Antenna Table
No. Mk. Freg. Level  Factor ment Limit ~ Qver Height Degree
MHz dBuv dB/m dBuVim dBuVim dB Detector cm degree  Comment

1 31.3992 33.19 -11.29 21.90 4000 -18.10 peak
2 50.7637 3340 -10.27 2313 4000 -16.87 peak
3 119.8556 3298 -11.71 21.27 4350 2223 peak
4 2253080 3344 -11.58 21.86 4600 2414 peak
5 263.8190 3379 -10.00 2379 4600 2221 peak
G * 368.1116 3643 -7.00 2943 4600 -16.57 peak

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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‘Test Mode ‘TX Mode 2Mbps Channel 01 Polarization Horizontal

200 dBuV/m

Radiated Emission

FCC Part 158 3M F adiation
Maragin -6 dB

-20

30000 40 50 60 70 B0 [MHz] 300 400 500 600 700  1000.000
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit ~ Owver Height Degree
MHz dBuv dB/m dBuvim dBuvim dB Detector cm degree  Comment
L 319546 3141 -11.21 20.20 4000 -19.80 peak
2 505860 2803 -10.26 1777 4000 -2223 peak
3 167.8243 3593 -10.39 2554 4350 -17.96 peak
4 263.8190 38384 -10.00 28.84 4600 -17.16 peak
= 3604476 37.26 -7.20 30.06 4600 -1594 peak
6 7242611 2910 0.78 29.88 46.00 -16.12 peak

REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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APPENDIX D - RADIATED EMISSION - ABOVE 1000 MHZ
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[TestMode  |TX 2402 MHz _CHO1_2Mbps Polarization Horizontal

Radiated Emission

87.0 dBuV/m
/\ FCC PK
FCC-AY
WM MW
4
37 & R
13
2377.000 238200  2387.00 239200 2397.00 2402.00 2407.00 241200 2417.00 2427.00 MHz
Reading Correct Measure- o Antenna  Table
No. Mk. Freq. Level  Factor ment Limit ~ Over Height Degree
MHz dBuV dB/m dBuV/m dBuV/m dB Detector cm degree  Comment
1 2385.923 57.99 -11.68 46.31 7400 -27.69 peak
2 2385923 50.01 -11.68 38.33 5400 -1567 AVG
3 2390.000 55.89 -11.67 44 22 7400 -29.78 peak
4 * 2390.000 50.81 -11.67 39.14 54.00 -14.86 AVG
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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[TestMode  |TX 2402 MHz _CHO1_2Mbps Polarization Horizontal

Radiated Emission

90.0 dBuV/m
FCC PK
2 FCC AV
Pa
1
X
45
0.0
1000.000 2000 3000 4000(MHz) 6000 7000 8000 26000.000
Reading Correct Measure- o Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dB/m dBuV/m dBuV/m dB Detector cm degree  Comment
1 4804.000 50.47 -1.99 48.48 74.00 -2552 peak
2" 7206.000 49.30 3.87 53.17 74.00 -20.83 peak
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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[TestMode  |TX 2402MHz _CHO1_2Mbps Polarization Vertical

Radiated Emission
87.0 dBu¥/m

FCC PK

-
S\

1
’,WW M
4
& %

1323??.00!] 2382.00 2387.00 2392.00 2397.00 2402.00 2407.00 2412.00 2417.00 2427.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuV dB/m dBuV/m dBuV/m dB Detector cm degree Comment
1 2386.023 59.57 -11.68 47.89 7400 -26.11 peak
2 2386.023 50.54 -11.68 38.86 5400 -15.14 AVG
3 2390.000 56.77 -11.67 4510 7400 -28.90 peak
4 = 2390.000 50.72 -11.67 39.05 5400 -1495 AVG
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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[TestMode  |TX 2402 MHz _CHO1_2Mbps Polarization Vertical
Radiated Emission
90.0 dBu¥/m
FCC PK
FCC AY
1
X
45
0.0
1000.000 2000 3000 4000 (MHz) 6000 7000 8000 26000.000

Reading Correct Measure- Antenna Table
No. MKk. Freq. Level Factor ment Limit Height Degree
MHz dBuV dB/m dBuVim dBuV/m Detector cm degree  Comment
1 4804.000 50.34 -1.99 48.35 74.00 peak
28 7206.000 49.23 3.87 53.10 74.00 peak

REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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[TestMode ~ |TX 2441 MHz _CH40_2Mbps Polarization Horizontal
Radiated Emission
90.0 dBuV/m
FCC PK
\2' FCC AV
3
45 =
0.0
1000.000 2000 3000 4000(MHz)  BOODO 7000 800D 26000.000
Reading Correct Measure- o Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dB/m dBuV/m dBuV/m dB Detector cm degree  Comment
1 4804.000 53.66 -1.99 51.67 7400 -2233 peak
2 7323.000 50.19 4.03 54.22 7400 -19.78 peak
3 * 7323.000 43.03 4.03 47.06 5400 -694 AVG
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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[TestMode ~ |TX 2441 MHz _CH40_2Mbps Polarization Vertical

Radiated Emission

90.0 dBuV/m
FCC PK
2 FCC AV
% b4
A 3
45 =
0.0
1000.000 2000 3000 4000(MHz) 6000 7000 8000 26000.000
Reading Correct Measure- o Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dB/m dBuV/m dBuV/m dB Detector cm degree  Comment
1 4804.000 53.26 -1.99 51.27 74.00 -22.73 peak
2 7323.000 5047 4.03 54.50 74.00 -19.50 peak
3 7323.000 42.79 4.03 46.82 54.00 -7.18 AVG
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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‘Test Mode ‘TX 2480 MHz _CH79_2Mbps Polarization Horizontal
Radiated Emission
1120 dBuW¥/m
FCC PK
62
FCC AV

e AT

x{

12-2455.000 2460.00  2465.00 247000  2475.00  2480.00 248500  2490.00  2495.00 2505.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dB/m dBuV/m dBuVim dB Detector cm degree  Comment
1 2483.500 64.98 -11.28 53.70 74.00 -20.30 peak
2 2483.500 57.58 -11.28 46.30 54.00 -7.70 AVG
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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‘Test Mode ‘TX 2480 MHz _CH79_2Mbps Polarization Horizontal
Radiated Emission
90.0 dBuV/m
FCC PK
FCC AV
X
45
0.0
1000.000 2000 3000 4000(MHz] 6000 7000 8000 26000.000
Reading Correct Measure- o Antenna Table
No. Mk. Freq. Level Factor ment Limit Height Degree
MHz dBuV dB/m dBuV/m dBuV/m Detector cm degree  Comment
1 4960.000 51.98 -1.10 50.88 74.00 peak
2. 7440.000 49.51 418 53.69 74.00 peak

REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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[TestMode  |TX 2480 MHz _CH79_2Mbps Polarization Vertical
Radiated Emission
112.0 dBu¥/m
FCC PK
62
! FCC AV

M

b X}

w

127;3]455.1100 246000 246500  2470.00 247500  2480.00 248500  2490.00  2495.00 2505.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dB/m dBuVim dBuV/m dB Detector cm degree  Comment
1 2483.500 66.75 -11.28 55.47 74.00 -18.53 peak
2" 2483.500 58.31 -11.28 47.03 54.00 -6.97 AVG
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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[TestMode  |TX 2480 MHz _CH79_2Mbps Polarization Vertical

Radiated Emission

90.0 dBuV/m
FCC PK
. FCC AV
1 x
X
45
0.0
1000.000 2000 3000 4000(MHz) 6000 70008000 26000.000
Reading Correct Measure- o Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dB/m dBuV/m dBuV/m dB Detector cm degree Comment
1 4960.000 50.23 -1.10 4913 74.00 -2487 peak
2™ 7440.000 48.45 418 52.63 7400 -21.37 peak
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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APPENDIX E - BANDWIDTH
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‘Test Mode

[TX Mode

_2Mbps

Channel

Frequency
(MHz)

6 dB Bandwidth
Min. Limit
(MHz)

99 % Occupied
Bandwidth
(MHz)

6 dB Bandwidth

(MHz) Test Result

01

2402

1.100 2.0884 0.5 Pass

40

2441

1.060

2.0553

0.5

Pass

79

2480 1.080

2.0638

0.5

Pass
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APPENDIX F - MAXIMUM OUTPUT POWER
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|Test Mode [TX Mode _2Mbps
Frequency | Output Power Output Power o Max. Limit
Channel (MHz) (dBm) (W) Max. Limit (dBm) (W) Result
01 2402 5.41 0.0035 30.00 1.0000 Complies
40 2441 5.1 0.0032 30.00 1.0000 Complies
79 2480 4.16 0.0026 30.00 1.0000 Complies

Page 44 of 48




Report No.: FCC022022-05614RF1

APPENDIX G - CONDUCTED SPURIOUS EMISSION

Page 45 of 48




Report No.: FCC022022-05614RF 1

Bandedge CHO01 (Lower)

Frequency Frequency

|Spectrum Analyzer 1 + N |Spectrum Analyzer 1 +

|Swept SA ot SA

KEYSIGHT |Input R= InpZ 500 &Aten:30dB  PNO:Fast #hug Type: Power (RS { KEYSIGHT |nput RF InpUZ 500 SAten:30dB  PNO:Fast #hug Type: Power (RS {

R op. CoMODC  CorCConRCal Poamp OF  Gaie.Of AvgFold: 100:100 E (Center Frequency +p. CoplnGDC  COnCConRCal Proanp O Gaie:Of AvgFold: 100:100 E (Center Frequency

Aign Auto FreqRef Int(S) IF Gain: Low Tig: Free Run 2.352500000 GHz Aign Auto FreqRef Int(S) IF Gain: Low Tig: Free Run 2510000000 GHz
Sig Track OF PPPPPP Sig Track OF PPPPPP

I I
Ref Lyl Offcet 215268 Mkr5 2.399 960 GHz| 105000000 Witz 1Spechun Ref Lvl Ofset 2143 ¢B MKkr4 2.505 76 GHz|} g 0000000 Mz
Ref Level 20.00 dBm +29.54 dBmfs 5yer) Spany Scale/Div 10 dB Ref Level 20.00 dBm -40.07 dBmfss gyer) Span

(»)1 Zero Span <A>1 Zero Span

n Full Span Full Span
AR TRIRIE™
’5 Start Freq L Start Freq
n 2.300000000 GHz N 4 2470000000 GHz
2 i G
Stop Freq Stop Freq

2405000000 GHz 2550000000 GHz

Start 2.30000 GHz #Video BW 300 kHz Stop 2.40500 GHz Start 2.47000 GHz #Video BW 300 kHz Stop 2.55000 GHz

#Res BW 100 kHz Sweep 3.87 ms (1001 pts){ \CF Step #Res BW 100 kHz Sweep 3.00 ms (1001 pts){ \CF Step

5 Varke Tatle T2 5 Varke Tatle T2
Auto Auto

S Function  Function Width  Function Value Man Mode Tr Y Function  Function Width  Function Value Man

Mode Tre

2400000 GHz (e N 248350GHz 4328 dBm Freq Ofset
2390000GHz 43! 0Hz N 250000 GHz__43.70 dBm 0Hz
N

2.310 000 GHz . . 250576 GHz___-40.07 dBm .
2.399 960 GHz . WO X Axis Scale

Log Log
Lin Lin

Oct 25, 2022| Sic Oct 25, 2022| -
3 )} ignal Track 9 3 )} Signal Track
32601PM |5~ e a9/ M ? S e

ace
N 1 2401955 GHz . 248000GHz  2.635dBm
1
1
1
1

ngsmmmm; LG S PGl o KEVSIGHT\nthF WAZHO W d  PNOFsl g o KEVSIGHT a2 Wior s P s i

0 DC CarCCorRCa  Proan, OF Aol F oo Frequeny RS - ~ 00 ConCCovRCa PreamgOF  Gee OF ol 1610 F Ceter Freency oo DC ConCCorRCal Peamp Of (a0 gl 1010 —‘ et e

a2 mmmv Freq ot It (5] \F(ln\m TnnganRun 2402000000 GHz N\mmnn Froq Rt I ) [FGantow g FreoRun 515000000 MHz m. FroqRef ) \FGainlow  [Tg FrseRn 13750000000 GHz
SaTak OF P90 pp SoTk OF vo0p SuTk OF b0 p

z on »-
1 Specum ' [ Mkrt 2401 976 GHZ| oo 15 ' Lo 21208 Mir1-806.23 MHzl{groooomo etz 155 [ Wikr2 26.334 25 GHz | Jssooooie
Scaled 1008 RefLevel 200 B 489 dBmifSmg yeran scaemv 1008 RefLove 2000 dBm 51,88 dB o gy eryepan scaemn 1068 RefLove 2000 -39.34 dBm gy eyean
Zer Span Zero Span Zero Span

FullSpan FullSpan FulSpan

StatFieq Stat Freg Stat Feq
2400600000 GHz 30000000 Mz 1000000000 GHz

mWJ‘J W‘ i Iy o StpFre Sopfieq

[XET:

e 240350000 62 0000000tz
d

- is
A i start 100 GH ideo BW 300 Kz Stop 2650 Gz
'\ CF Step CF Step | ER R Sweep ~340 ms (30001 ps)
Ph‘ oy | 800000 kHz 97000000 ez 5 hatker Tl v 2580000000 GHz
I Ao Auto Auto
i oo Mode Tace Sl X Y Fnden Pl Funckonvae | Men
Nt

240250 GHz_06552 6B
Freq Ofel Freq Ofel AT T Freq Ofset

0Hz 0k 0z

XA Scale X futs Scdle X uts Scale
Wideo BW 30 ki Span3000MHz | o Stop 1000 GHz{| g
‘Sweep ~5.42ms (1001 pts) = i Swieep 36.0ms (30001 pts| = n

Oct25, 2022/ oy . x| 0ct 25, 2022 ol XA 0ct 25,2022 ¢
? S ¢ L e HE e St

i i 3
i = + 1 § ey

KEVSIGHTWW WZSI0 B0 PNOBWide  EhgTe P RIS, 4o KEYSIGHT iR ImdZ500  #en2id  PNOFal  ANgTie PoverRiST; ¢ KEYSIGHT iR InpdZ500  #bu2id  [NO el 4gTie Poer RS
[T 0 RGP OF  GdoOF  Aghoi 010 [ Corter ey YT L Conlig 00 CorCCorRCal Peam OF  GaoOf gl 1110 9 o e R . COBMDOC  CGOxRGd PeampOf  GaoOf gFod 1010 ] et
Hhn  Ferne Foanloy  Tig FeeRun 2441000000 Gz Al Feael ) Foanlm  Tig FeeRm SH500000 M2 Al Feael ) Foanlw  Tig FeeRn 13750000000z

SaTeckof WAlAl Soack O Wadadd So ek Of vp P o)

z e e
oL Ot 20408 Mkr1 2440 988 GHzll ooz s AL O 21408 Mkt 885.09 MHZ]{sraooomobetz s AL O 21408 Mkr2 25.963 65 G| psoomooie
scaDh 1068 e Lovel 000 cBm 4,53 dBfo gyt san ScaDi 1048 R Love 2000 dém 52.29 dB | sy gan sculeDiv 1048 Rl Levl 200 dBm 39.21 dB e sy gan
Zero Span Zero Span Zero Span

Al
e Fill Span § Fill Span

1 Spocium v

'\ Sta Freg St Freg St Freg
2439500000 GHz 0000000 Nz 1000000000 Gtz

Ky SopFreq SopFieq T opFieq
) ffM \ 2442500000 GH 1000000000 GHz o 26500000000 GHz

|‘M}\“NH<WJ"¢T‘ IW”‘\ VMA
M

| ity
ﬂ, L "
Hh start .00 GHz #ideo BW 300 kHz $top 26.50 G
i, (CF Step. #Res BW 100 kHz ‘Sweep ~040 ms (30001 s |CF Siep
‘\\j‘ 00000k ShaterTale ' 2850000000 GHz

W= Ao Auo
Hlan Man Wote Trace Scale X ¥ Function ~ Funclion Widh  Funcion Value Man
N1

N 2400756H__ 5061 dm
e = T W6 21 S
ok ok ok

XAl Scle u XAs Scdle XAs Scdle
ideo BW 00 kHz spansooo el oy start 00300 GHe ideo BN 300Kz stop 100006z Log
Sweep ~5.42ms (1001 pts) = iy es B 100 Kb Swesp 36.0ms (30001 pis = n

ol = 5 h 5
gl Tack ST SignalTrack
84 W # fisgen zoom) o ‘ S0z o) ¥ |isgen z00m;

£ ey
WpUZ 500 AAMlen 3005 PNO'BestWide  AAvgType: Power (RWS[1 ¢ KEYSIGHT Imout & IpdZ 500 Aen 2008 PNO:Fast fikwg Type: Power (RS 1], KEYSIGHT Input RF IpdZ 500 Aen 2008 PNO:Fast fikwg Type: Power (RS 1],
CCorRCa  PreangiOF  GeleOF Ao 1010 F Jocac Eemenc] AL ey COBNDOC  CHCCHTCH PearpOf  CasOf  hghod 1010 —‘ Cener Frequency Q. Cming 00 CorCCorRCal  rear. O o gk 100 —‘ i
Frsq it 1t 5) FGan lov g FeoRun 2480000000 GH. Ao FroqRet ) F o Lo Tig Fos 55000000 MHz A o Fra R 5] Trg oo R 13750000000 Ghz

STk OF PpPpPD SqTrck OF o ppp SgTreck OF o ppp

z e e
ety st 21408 Mkt 2.480 006 GHZ|soomoooobi 5 [ Mkr1 919.68 M| soononetz 155 [— Mkr2 25,814 05 Gz 26500000z
RofLovel 3000 dem 331 dBmjfem gy Scaeni 1008 Rt Level 200 dém 51,06 dBm| == oyenigran Scaeni 1008 Rt Level 200 dém 39,62 dBm| &= oyenigran
Zer Span Zero Span " Zero Span
Full Span Full Span Full Span

‘1 StatFieq Stat Feq Stat Feq
24700000 GHz 1000000000 GHz

“;r.ww mwl . o frme i

start1.00 Gz #ide0 B 300 Kz Stop 2650 OHz
Jrresewionks ‘Sweep ~40 ms (30001 ps )
300000k ShaterTete ' 2550000000 GHz
Auto
Men

Ao

an Men Mot Trace Scae X Y Funclon | Fundlon W Funcion Ve
N1 1 24070GH 0%2dm

Freq et Freq Ofset N T 758U 05Ch, 620 Fre Ofct

0t ok ok

X Axis Scale - X Axis Scale X Axis Scale
‘ideo BW 00 kHz son3oo0hke/ (o9 Wideo BW 300 Kz stop 100006kl 1o i
Swesp =5.421ms (101 ps) [ = 1 Swesp 360ms (3000t i = 11 I
-l 0ct25, 2022 oy o Al 0ct 25,2022 ey %A 0ct25,2022 ey
90l ? R W Y e a0 l? e [ RIS kdpy=eAc] .

(soan Zoom) Soen oo Soen Zoom!

Page 46 of 48




Report No.: FCC022022-05614RF1

APPENDIX H - POWER SPECTRAL DENSITY

Page 47 of 48




Report No.: FCC022022-05614RF 1

[ Test Mode [TX Mode _2Mbps

Frequency Power Spectral Density Max. Limit
G (MHz) (dBm/3 kHz) (dBm/3 kHz) Test Result

01 2402 -12.36 8.00
40 2441 -10.67 8.00
79 2480 -13.01 8.00
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Wideo B 10 kHz

End of Test Report
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