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The test results relate only to the samples tested.

This equipment has been shown to be capable of compliance with the applicable technical standards as
indicated in the measurement report and was tested in accordance with the measurement procedures specified
in ANSI/TIA-603-E:2016 and ANSI C63.26. Test results reported herein relate only to the item(s) tested.
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Revision History

Report No. Version Description Issue Date Note

2102RSU072-U1 Rev. 01 Initial Report 03-30-2021 Valid

Note: This report is based on MRT original report (Report No.: 2007RSU061-U1), FCC ID: 2ACVFM-900, to
copy report.
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1. GENERAL INFORMATION

1.1. Applicant
Shenzhen ChangTaiWei Electronic CO., LTD

5/F.,6 Block, XinGu Industrial Zone, GuShu Village, XiXiang Town, BaoAn District, Shenzhen City,
China

1.2. Manufacturer
Shenzhen ChangTaiWei Electronic CO., LTD

5/F.,6 Block, XinGu Industrial Zone, GuShu Village, XiXiang Town, BaoAn District, Shenzhen City,
China

X Test Site — MRT Suzhou Laboratory

Laboratory Location (Suzhou - Wuzhong)

D8 Building, No.2 Tian’edang Rd., Wuzhong Economic Development Zone, Suzhou, China
Laboratory Location (Suzhou - SIP)

4b Building, Liando U Valley, No.200 Xingpu Rd., Shengpu Town, Suzhou Industrial Park, China

Laboratory Accreditations

A2LA: 3628.01 CNAS: L10551
FCC: CN1166 ISED: CNO0O1
VCCI: R-20025, G-20034, C-20020, T-20020

[] Test Site — MRT Shenzhen Laboratory

Laboratory Location (Shenzhen)

1G, Building A, Junxiangda Building, Zhongshanyuan Road West, Nanshan District, Shenzhen, China

Laboratory Accreditations

A2LA: 3628.02 CNAS: L10551
FCC: CN1284 ISED: CN0O105

[] Test Site — MRT Taiwan Laboratory

Laboratory Location (Taiwan)

No. 38, Fuxing 2nd Rd., Guishan Dist., Taoyuan City 333, Taiwan (R.O.C.)

Laboratory Accreditations

TAF: L3261-190725
FCC: 291082, TW3261 ISED: TW3261
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2. PRODUCT INFORMATION

2.1. Equipment Description

Product Name: Walkie Talkie
Model No.: M-900
Frequency Range: 462.5625 ~ 462.7125MHz (1~7 channel)

467.5625 ~ 467.7125MHz (8~14 channel)
462.5500 ~ 462.7250MHz (15~22 channel)

Working Voltage: 3.6V ~ 4.5V

Type of Modulation: FM

Emission Designator: 10KOF3E

Antenna Type: Spring antenna / Internal

Note 1: The different models are only for marketing different clients, others are the same.
Note 2: According to FCC Part 2.202 requirements, the Necessary Bandwidth is calculated as
follows:

Channel Spacing = 12.5 KHz, D=2 KHz max, K= 1, M = 3 KHz

Bn =2M + 2DK = (2*3 + 2*2*1) KHz= 10 KHz

Emission Designator: 10KOF3E

2.2. Operating Frequency and Channel List

FRS Channel FRS Frequency FRS Channel FRS Frequency
01 462.5625MHz 12 467.6625 MHz
02 462.5875 MHz 13 467.6875 MHz
03 462.6125 MHz 14 467.7125 MHz
04 462.6375 MHz 15 462.5500 MHz
05 462.6625 MHz 16 462.5750 MHz
06 462.6875 MHz 17 462.6000 MHz
07 462.7125 MHz 18 462.6250 MHz
08 467.5625 MHz 19 462.6500 MHz
09 467.5875 MHz 20 462.6750 MHz
10 467.6125 MHz 21 462.7000 MHz
11 467.6375 MHz 22 462.7250 MHz
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3. ANTENNA REQUIREMENTS

Excerpt from §95.587 of the FCC Rules/Regulations:
The antenna of each FRS transmitter type must meet the following requirements.

(1) The antenna must be a non-removable integral part of the FRS transmitter type.

(2) The gain of the antenna must not exceed that of a half-wave dipole antenna.

(3) The antenna must be designed such that the electric field of the emitted waves is vertically
polarized when the unit is operated in the normal orientation.

® The antenna of this device is permanently attached.

® There are no provisions for connection to an external antenna.

Conclusion:
The unit complies with the requirement of §95.587.
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4. TEST EQUIPMENT CALIBRATION DATE

Radiated Emissions - AC1

Instrument Manufacturer Type No. Asset No. Cali. Interval |Cali. Due Date
EMI Test Receiver R&S ESR7 MRTSUEOQ6001 |1 year 2021/01/18
PXA Signal Analyzer Keysight N9030B MRTSUEQ6395 |1 year 2020/09/03
Loop Antenna Schwarzbeck  |[FMZB 1519 MRTSUEO06025 |1 year 2020/11/13
Bilog Period Antenna Schwarzbeck  |VULB 9168 MRTSUEOQ6172 |1 year 2021/04/03
Horn Antenna Schwarzbeck BBHA 9120D |MRTSUE06023 |1 year 2020/10/13
Horn Antenna Schwarzbeck BBHA9170 MRTSUEO06597 |1 year 2020/12/17
Microwave System Amplifier |Agilent 83017A MRTSUEO6076 |1 year 2020/11/15
Preamplifier Schwarzbeck BBV 9721 MRTSUEO06121 |1 year 2021/06/11
Thermal Hygrometer testo 608-H1 MRTSUEO06403 |1 year 2021/07/26
Anechoic Chamber TDK Chamber-AC1 |MRTSUEO06212 |1 year 2021/04/30
Radiated Emission - AC2

Instrument Manufacturer  |Type No. Asset No. Cali. Interval |Cali. Due Date
MXE EMI Receiver Keysight N9038A MRTSUEO06125 |1 year 2021/07/02
Loop Antenna Schwarzbeck FMZB 1519 MRTSUEO06025 |1 year 2020/11/13
Bilog Period Antenna Schwarzbeck  |VULB 9162 MRTSUEO06022 |1 year 2020/10/13
Broad-Band Horn Antenna  |Schwarzbeck BBHA 9120D |MRTSUEO06171 |1 year 2020/10/27
Horn Antenna Schwarzbeck  |BBHA9170 MRTSUEO06597 |1 year 2020/12/17
Broadband Coaxial Schwarzbeck BBV 9718 MRTSUEO06176 |1 year 2020/11/15
Preamplifier

Preamplifier Schwarzbeck BBV 9721 MRTSUEO06121 |1 year 2021/06/11
Thermal Hygrometer Minggao ETHS529 MRTSUEO06170 |1 year 2020/12/15
Anechoic Chamber RIKEN Chamber-AC2 |MRTSUE06213 |1 year 2021/04/30
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Conducted Test Equipment - TR3

Instrument Manufacturer Type No. Asset No. Cali. Interval |Cali. Due Date
EXA Signal Analyzer Agilent N9020A MRTSUEO06106 |1 year 2021/04/14
EXA Signal Analyzer Keysight N9010B MRTSUEQ06607 |1 year 2021/01/08
Signal Analyzer R&S FSV40 MRTSUE06218 |1 year 2021/04/14
Power Meter Agilent U2021XA MRTSUEO06030 |1 year 2020/11/18
USB wideband power sensor|Keysight U2021XA MRTSUEQ06446 |1 year 2021/06/11
USB wideband power sensor|Keysight U2021XA MRTSUEQ6447 |1 year 2021/06/11
Bluetooth Test Set Anritsu MT8852B-042 |MRTSUEO06389 |1 year 2021/06/11
Audio Analyzer Agilent u8903B MRTSUEO06143 |1 year 2021/06/11
Modulation Analyzer HP HP8901A MRTSUEO06098 |1 year 2020/10/10
Wideband Radio

Communication Tester R&S CMW 500 MRTSUE06243 |1 year 2020/11/07
DC Power Supply GWINSTEK DPS-3303C |MRTSUEO06064 |N/A N/A
Temperature & Humidity

Chamber BAOYT BYH-150CL |MRTSUEO06051 |1 year 2020/11/07
Thermal Hygrometer testo 608-H1 MRTSUEO06401 |1 year 2021/07/26
Software Version Function

EMI Software V3 EMI Test Software
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5. MEASUREMENT UNCERTAINTY

Where relevant, the following test uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k = 2.

AC Conducted Emission Measurement

Measurement Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
9kHz~150kHz: 3.74dB
150kHz~30MHz: 3.44dB

Radiated Disturbance

Measurement Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
Horizontal: 30MHz~300MHz: 5.04dB

300MHz~1GHz: 4.95dB

1GHz~25GHz: 6.40dB

Vertical: 30MHz~300MHz: 5.24dB

300MHz~1GHz: 6.03dB

1GHz~25GHz: 6.40dB

Spurious Emissions, Conducted

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.78dB

Output Power

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
1.13dB

Occupied Bandwidth

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.28%
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6. TEST RESULT

6.1. Summary
FCC Part Section(s) Test Description Test Result Reference
§95.565, §2.1055 Frequency Accuracy Pass Section 6.2
§95.567, §2.1046 Transmit Power Pass Section 6.3
§95.573, §2.1049, Authorized Bandwidth Pass Section 6.4
§95.579, §2.1049, Emission Mask Pass Section 6.5
§95.575, §2.1047, Modulation Characteristics Pass Section 6.6
§95.579, §2.1053, Radiated Spurious Emissions Pass Section 6.7
Notes:

1.

All modes of operation were investigated. The test results shown in the following sections
represent the worst case emissions.

. The analyzer plots shown in this section were all taken with a correction table loaded into the
analyzer. The correction table was used to account for the losses of the cables and attenuators
used as part of the system to connect the EUT to the analyzer at all frequencies of interest.
Conducted testing was performed on a test bench with the antenna port of the EUT connected to
the spectrum analyzer through calibrated cables and attenuators.
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6.2. Frequency Accuracy

6.2.1.Test Limit

Each FRS transmitter type must be designed such that the carrier frequencies remain within £2.5
parts-per-million (ppm) of the channel center frequencies specified in §95.563 during normal
operating conditions.

6.2.2.Test Procedure

Frequency Stability Under Temperature Variations:

The equipment under test was powered by three AAA batteries. RF output was connected to a
frequency counter or spectrum analyzer via feed through attenuators. The EUT was placed inside
the temperature chamber. Set the spectrum analyzer RBW low enough to obtain the desired
frequency resolution and measure EUT 20°C operating frequency as reference frequency. Turn EUT
off and set the chamber temperature to highest. After the temperature stabilized for approximately
30 minutes recorded the frequency. Repeat step measure with 10°C decreased per stage until the
lowest temperature reached.

Frequency Stability Under Voltage Variations:

Set chamber temperature to 20°C. Use a DC power source to power the EUT and set the voltage to
rated voltage. Set the spectrum analyzer RBW low enough to obtain the desired frequency
resolution and recorded the frequency.

Reduce the input voltage to the battery operating end point, record the maximum frequency change.

6.2.3.Test Setup

Standard Temperature
& Humidity Chamber

Spectrum Analyzer

DC Block &
Attenuator

EUT
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6.2.4.Test Result

Product Walkie Talkie Temperature 25°C
Test Engineer Milo Li Relative Humidity | 56%
Test Site TR3 Test Date 2020/08/17
Test Test Test Measured Frequency Limit Result
Channel Voltage | Temperature Frequency Deviation (ppm)
(VDC) (°C) (MHz) (Ppm)
-20 462.562134 -0.79 +2.5 Pass
-10 462.562106 -0.85 +2.5 Pass
0 462.562125 -0.81 +2.5 Pass
Channel 1 45 +10 462.562109 -0.85 +2.5 Pass
(462.5625MHz) + 20 (Ref) 462.562134 -0.79 2.5 Pass
+ 30 462.562119 -0.82 2.5 Pass
+40 462.562122 -0.82 2.5 Pass
+ 50 462.562138 -0.78 2.5 Pass
3.6 +20 462.562116 -0.83 +2.5 Pass
-20 467.562163 -0.72 +2.5 Pass
-10 467.562153 -0.74 2.5 Pass
0 467.562172 -0.70 2.5 Pass
Channel 8 45 +10 467.562175 -0.70 +2.5 Pass
(467.5625MHz) + 20 (Ref) 467.562178 -0.69 2.5 Pass
+ 30 467.562184 -0.68 +2.5 Pass
+40 467.562178 -0.69 +2.5 Pass
+ 50 467.562178 -0.69 2.5 Pass
3.6 + 20 467.562194 -0.65 2.5 Pass

Note: Frequency Deviation = (Measured Frequency - Declared Frequency) / Declared Frequency*10°.
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Test Test Test Measured Frequency Limit Result
Channel Voltage | Temperature Frequency Deviation (ppm)

V) (°C) (MHz) (Ppm)
-20 462.724644 -0.77 2.5 Pass
-10 462.724656 -0.74 2.5 Pass
0 462.724656 -0.74 12.5 Pass
10 462.724666 -0.72 2.5 Pass

Channel 22 4.5
20 (Ref) 462.724666 -0.72 2.5 Pass
(462.7250MHz)

30 462.724669 -0.72 2.5 Pass
40 462.724666 -0.72 2.5 Pass
50 462.724666 -0.72 2.5 Pass
3.6 20 462.724663 -0.73 2.5 Pass

Note: Frequency Deviation = (Measured Frequency - Declared Frequency) / Declared Frequency*10°.
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6.3. Transmit Power

6.3.1.Test Limit

Each FRS transmitter type must be designed such that the effective radiated power (ERP) on
channels 8 through 14 does not exceed 0.5 Watts and the ERP on channels 1 through 7 and 15
through 22 does not exceed 2.0 Watts.

6.3.2.Test Procedure

1. On atest site, the EUT shall be placed on a turntable and in the position closest to the normal
use as declared by the user.

2. The test antenna shall be oriented initially for vertical polarization located 3m from the EUT to
correspond to the transmitter.

3. The output of the antenna shall be connected to the measuring receiver and either a peak or
quasi-peak detector was used for the measurement as indicated on the report. The detector
selection is based on how close the emission level was approaching the limit.

4. The transmitter shall be switched on; if possible, without the modulation and the measurement
receiver shall be tuned to the frequency of the transmitter under test.

5. The test antenna shall be raised and lowered through the specified range of height until the
measuring receiver detects a maximum signal level.

6. The transmitter shall than be rotated through 360°in the horizontal plane, until the maximum
signal level is detected by the measuring receiver.

7. The test antenna shall be raised and lowered again through the specified range of height until the
measuring receiver detects a maximum signal level.

8. The maximum signal level detected by the measuring receiver shall be noted.

9. The measurement shall be repeated with the test antenna set to horizontal polarization.

10. Replace the antenna with a proper Antenna (substitution antenna).

11. The substitution antenna shall be oriented for vertical polarization and, if necessary, the length of
the substitution antenna shall be adjusted to correspond to the frequency of transmitting.

12. The substitution antenna shall be connected to a calibrated signal generator.

13. If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

14. The test antenna shall be raised and lowered through the specified range of the height to ensure
that the maximum signal is received.

15. The input signal to substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuation setting of the measuring
receiver.

16. The input level to the substitution antenna shall be recorded as power level in dBm, corrected for
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any change of input attenuator setting of the measuring receiver.
17. The measurement shall be repeated with the test antenna and the substitution antenna oriented

for horizontal polarization.

6.3.3.Test Setup

(Antenna Tower)

< 3m M E
EuT \ L

0.8Tm A j’ﬁi

(Turntable) -

|

Test Receiver [!1! ]

L 1
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6.3.4.Test Result

Product Walkie Talkie Temperature 25°C
Test Engineer Cloud Guo Relative Humidity 56%
Test Site ACA1 Test Date 2020/08/21
Test Item Effective Radiated Power (ERP)
Channel | Frequency SG Cable [ Substitute ERP ERP ERP Result
No. (MHz) Reading Loss Antenna (dBm) (W) Limit
(dBm) (dB) Gain (W)
(dBd)
1 462.5625 7.38 0.44 7.76 14.70 0.0295 2.0 Pass
4 462.6375 7.38 0.44 7.76 14.70 0.0295 2.0 Pass
7 462.7125 7.38 0.44 7.76 14.70 0.0295 2.0 Pass
8 467.5625 5.82 0.44 7.76 13.14 0.0206 0.5 Pass
11 467.6375 6.13 0.44 7.76 13.45 0.0221 0.5 Pass
14 467.7125 6.13 0.44 7.76 13.45 0.0221 0.5 Pass
15 462.5500 7.69 0.44 7.76 15.01 0.0317 20 Pass
19 462.6500 7.68 0.44 7.76 15.00 0.0316 20 Pass
22 462.7250 8.30 0.44 7.76 15.62 0.0365 2.0 Pass

Note: ERP (dBm) = SG Reading (dBm) - Cable Loss (dB) + Substitute Antenna Gain (dBd)
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Product Walkie Talkie Temperature 25°C
Test Engineer Vincent Yu Relative Humidity 56%
Test Site TR3 Test Date 2020/08/10
Test Item Conducted Power
Channel Frequency Conducted Power
No. (MHz) (dBm)
1 462.5625 29.35
2 462.5875 29.60
3 462.6125 29.45
4 462.6375 29.30
5 462.6625 29.35
6 462.6875 29.39
7 462.7125 29.34
8 467.5625 28.95
9 467.5875 28.90
10 467.6125 28.87
11 467.6375 28.85
12 467.6625 28.83
13 467.6875 28.83
14 467.7125 28.82
15 462.5500 29.18
16 462.5750 29.16
17 462.6000 29.17
18 462.6250 29.17
19 462.6500 29.17
20 462.6750 29.17
21 462.7000 29.16
22 462.7250 29.14

Note: The Tune up power refer to “Tune Up Procedure” file.
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6.4. Occupied Bandwidth

6.4.1.Test Limit

Each FRS transmitter type must be designed such that the occupied bandwidth does not exceed
12.5 kHz.

6.4.2.Test Procedure

1.

2.

The set-up test equipment as shown clause 6.4.3.

Setting the audio analyzer to produce the required modulation signal levels to the EUT.

Setting the SPA Center Frequency = fundamental frequency

Set span for the spectrum analyzer shall be set wide enough to capture all modulation products
including the emission skirts (typically a span of 1.5 x OBW is sufficient)

RBW = 1% to 5% of the anticipated OBW, VBW= 3*RBW,

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

Set 99% Occupied Bandwidth and 26dB Bandwidth

Measure and record the results in the test report.

6.4.3.Test Setup

Spectrum
EUT 20dB Attenuator

Analyzer

Audio

Analyzer

dB Meter
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6.4.4.Test Result

Product

Walkie Talkie

Temperature 25°C

Test Engineer

Milo Li

Relative Humidity 58%

Test Site

TR3

Test Date

2020/08/17

Remark

99% Occupied Bandwidth & 26dB Bandwidth

Channel No.

Frequency
(MHz)

99% Occupied
Bandwidth (KHz)

26dB Bandwidth
(KHz)

Limit
(KHz)

Result

01

462.5625 5.07

6.19 <125 Pass

08

467.5625 5.03

6.21 <125 Pass

22

462.7250 4.75

6.21 <125 Pass

99% Occupied Bandwidth & 26dB Bandwidth

Channel 01 (462.5625MHz)

Channel 08 (467.5625MHz)

Spectrum =
Ref Level 30.00 dém _ Offset 20.50 CB @ RBW 100 Hz
Att 25de  SWT 19 ms @ VBW 300 Hz Mode Auto FFT
@ 1”m Max
M1 D3[1] 0.00 dB
X 5.18856
20 |' 6.188560 kHz|
[ \ f OccBw 5.071091528 kHz|
10 f l | ‘ pir1] 22.73 dBm)|
i | ] I 462.562221260 MHZ|
N ! J ,’J IR WANWA
D1 -3.270 dBm /'\ I;f A G R \J_jk\
e N7 Y A
/
20
ry
Py A
-30 <
W
-40
fprarmAnsinp ot dned! NV Ana/ind
-50 d
-60
CF 462.5625 MHz 32001 pts Span 20.0 kHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
[ 1] 462.56222126 MHz 22,73 dbm
T1 1 462.559920081 MHz -4.16 dBm Occ Bw 5.071091528 kHz
T2 1] 462564991172 MHz -5.54 dbm
M2 1] 462.5591401 MHz -3.29 dém
03| M2/ 1 6.18856 kHz 0.00 dB

Date: 17.AUG.2020 13:30:47

— —
| Measuring...  WHARMRNAD W6 Ve

Spectrum L
Ref Level 30.00 dBm _ Offset 20.50 B @ RBW 100 Hz
Att 25d8  SWT 19 ms @ VBW 300 Hz Mode Auto FFT
@ 17m Max
My D3[1] 0.07 dB|
204 6.207930 kHz|
ﬂ {\l Occ Bw 5.081717759 kH|
10 A 1[1] 22.26 dBm)
f J \ / f 467.562208130 MHe|
od = W l\ﬂ 2%
D1 -3.740 dBm i
s AV A
7
d / i
20
! "
w
and /f~
+40d e
b P por Mot i, S
-50d
60d
CF 467.5625 MHz 32001 pts Span 20.0 kHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function Function Result |
M1 1| 467.56228813 MHz 22,26 dbm
T1 1| 467.560023202 MHz -4.02 dém Occ Bw. 5.031717759 kHz
T2 1| 467.56505492 MHz -5.27 dBm
M2 1] 467.5592151 MHz -3.73 dBm
D3 M2 1 6.20793 kHz -0.07 dB
—
| Measuring...  GEARNREND W@ Ve

Date: 17.AUG.2020 13:32:48

Channel 22 (462.7250MHz)

Spectrum

=)

Ref Level 30.00 dBm  Offset 20.50 d& @ RBW 100 Hz

At 25d8 SWT  19ms @ VBW 300 Hz Mode Auto FFT
® 1’m Max
A D3[1] -1.44 dB|
20 X 6.206060 kHz|
\ [l occBw 4.749226587 kHz|
10d n ” ! 1\ 11] 22.68 dBm
B “ I / i L ﬂ 462.724826260 MHZ,
od 1 -3.320 dr T 7 i Riam-. 4
o AN\ A
AR W
20 /\// vy
a0 P A
|- ",
40 7
N WAoot Al
50
50
CF 462.725 MHz 32001 pts Span 20.0 kHz
IMarker
Type | Ref | Trc | X-value |__v-value | Function | Function Result |
[ 1) 462.72482626 MHz 22.68 dbm
T1 1] 462.722571951 MHz -1.46 dBm Occ Bw 4.749226587 kiz
T2 1] 462.727321177 MHz -7.31 dBm
M2 1| 462.72170823 MHz -1.98 dBm
D3| M2 1 5.20505 kHz -1.44 dB

Date: 17.AUG.2020 13:24:42

—
| Measuring... @EERRRNND W VSoen
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6.5. Emissions Mask

6.5.1. Test Limit

Each FRS transmitter type must be designed to satisfy the applicable unwanted emissions limits in
this paragraph.

Attenuation requirements. The power of unwanted emissions must be attenuated below the carrier
power output in Watts (P) by at least:

(1) 25 dB (decibels) in the frequency band 6.25 kHz to 12.5 kHz removed from the channel center
frequency.

(2) 35 dB in the frequency band 12.5 kHz to 31.25 kHz removed from the channel center frequency.
(3) 43 + 10 log (P) dB in any frequency band removed from the channel center frequency by more
than 31.25 kHz

6.5.2. Test Procedure

Connect a signal generator to the input of the EUT.

Configure the signal generator to transmit the applicable radio service signal.
Configure the signal level to be just below the AGC threshold.

Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.

o K~ b=

Set the spectrum analyzer center frequency to the nominal EUT channel center frequency. The
span range for the spectrum analyzer shall be between 2 x OBW and 5 x OBW.

The nominal RBW shall be 300 Hz for 16KOF3E and 100 Hz for all other emissions types.

Set the reference level of the spectrum analyzer to level as f0.

© N o

Set spectrum analyzer detection mode to peak, and the trace mode to max hold.

9. Confirm the signal is within the appropriate emissions mask.

10. Capture the emissions mask plot for inclusion in the test report.

11. Repeat step d) to step j) with input signal amplitude set at 3 dB above the AGC threshold

12. Repeat step b) to step k) for all operational bands and emissions types.

13. Measure the input signal for all operational bands and emission types and include results in the
test report.
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6.5.3. Test Setup

Audio

Analyzer

EUT

20dB Attenuator

Spectrum

dB Meter

Analyzer
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6.5.4. Test Result

Product

Walkie Talkie

Temperature

25°C

Test Engineer

Milo Li

Relative Humidity

59%

Test Site

TR3

Test Date 2020/08/17

Emissions Mask

Channel 01 (462.5625MHz)

Channel 08 (467.5625MHz)

Spectrum

(=)

Ref Level 23.05 dBm Offset 20.50 dé & RBW 100 Hz

Spectrum u%:

Ref Level 22.50 dBm  Offset 20.50 6B @ RBW 100 Hz
lo att 25dB  SWT 19 ms @ VBW 300 Hz Mode Auto FFT o att 2508 SWT 19 ms @ VBW 300 Hz _Mode Auto FFT
(@ 1Pk Max 462.56248 MHZ [@ 1Pk Max
20 bl fheck pARS [ 23.04 dBm)| 20 dbHpit Gheck paRS AL M1[1] 22.45 dBm)|
Line Uhwanted Ethissions Mgsk-Lot PASS 462.56248000 MHZ Line Uhwanted Ethissions Mask-Mic PASS 467.56246500 MHZ
0d 104
o0d ad
-10d - u. * - 10d - “‘ \t -
) | , | . | |
nwanted Emissions Mask-Low V * nwanted Emissions Mask-Mid A H
30d J hl -30d
-40 di

Mt

y
| Moo .
A T ey )
¥
-60 di -60 d
70 di -70d
CF 462.5625 MHz 32001 pts Span 160.0 kHz CF 467.5625 MHz 32001 pts Span 160.0 kHz
" e " v 200
L Did ] Measuring... URANNACHD W6 [y D ] Measuring...  GRANRAAND W6
Date: 17.AUG.2020 16:23:11

fro-s |

Date: 17.AUG.2020 16:35:26

Channel 22 (462.7250MHz)

Spectrum

(=)

Ref Level 22,92 dBm Offset 20.50 dé & RBW 100 Hz

o Att 25 de SWT 19 ms @ VBW 300 Hz _Mode Auto FFT

(@ 1Pk Max

20 dbipit_heck pARS T ] M1[1] 22.79 dBm|
Line Uhwanted Etpissions Miisk-Hic PAES 462.72494500 MHz

0d

od

-10 d i

Inwanted Emissions Ma:

Kk-High 'J
30d

W
\
Ll

60d

-70d

CF 462.725 MHz 32001 pts
. w—

L ]l J

Date: 17.AUG.2020 16:44:34

Measuring...

Span 160.0 kHz
P ——
17.00.7020

recre i
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6.6. Modulation Characteristics

6.6.1.Test Limit

Each FRS transmitter type must be designed such that the peak frequency deviation does not

exceed 2.5 kHz, and the highest audio frequency contributing substantially to modulation must not

exceed 3.125 kHz.

Voice modulated communication equipment. A curve or equivalent data showing the frequency

response of the audio modulating circuit over a range of 100 to 5000 Hz shall be submitted.

dB 0 —

-12—] 12dB/
-14—| octave

R T
300 400 500 700 1000 1500 2500 3000

Frequency - Hz

Audio Frequency Response Limit

_~ 896 — 940 MHz
rolloff

An additional 6 dB per octave attenuation is allowed from 2500 Hz to 3000 Hz in equipment

operating in the 25 MHz to 869 MHz range.
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6.6.2.Test Procedure

Frequency deviation

1.

Configure the EUT as shown in figure 1, adjust the audio input for 60% of rated system deviation
at 1 KHz using this level as a reference (0dB) and vary the input level from —20 to +20dB. Record
the frequency deviation obtained as a function of the input level.

Repeat step (1) with input frequency changing to 500, 1000, 2500 and 3125Hz in sequence.

Modulation Frequency Response

1.
2.

Configure the EUT as shown in figure 1.

Adjust the audio signal generator frequency to the sound pressure level 107dBSPL at the
microphone of the EUT.

Vary the Audio frequency from 100 Hz to 5 KHz and record the frequency deviation.

The peak frequency deviation must not exceed 2.5 KHz.

Audio Frequency Response

1.
2.

©® N o o

Connect the equipment in figure 2.

Set the test receiver to measure peak positive deviation. Set the audio bandwidth for < 50 Hz to =
15,000 Hz. Turn the de-emphasis function off.

Adjust the transmitter per the manufacturer's procedure for full rated system deviation.

. Apply a 1000 Hz tone and adjust the audio frequency generator to produce 20% of the rated

system deviation.
Set the test receiver to measure rms deviation and record the deviation reading as DEVREF.
Set the audio frequency generator to the desired test frequency between 300 Hz and 3000Hz.
Record the test receiver deviation reading as DEVFREQ.
Calculate the audio frequency response at the present frequency as:

Audio Frequency Response = 20*log10(DEVFREQ / DEVREF)
Repeat steps 6 through 8 for all the desired test frequencies.
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6.6.3.Test Setup

Audio

EUT

Analyzer

dB Meter

DUMMY
MICROPHONE

y

TRANSMITTER
UNDER TEST

Figure 1

Modulation
20dB Attenuator
Meter

AUDIO
GENERATOR

STANDARD

TRANSMITTER

LOAD

TEST
RECEIVER

Figure 2
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6.6.4.Test Result

Product Walkie Talkie Temperature 25°C

Test Engineer Milo Li Relative Humidity 59%

Test Site TR3 Test Date 2020/08/13
Test Item Frequency Deviation

Channel 01 (462.5625MHz)

Modulation | Peak Frequency | Peak Frequency | Peak Frequency | Peak Frequency -
Input Deviation (kHz) | Deviation (kHz) | Deviation (kHz) | Deviation (kHz) (kH2)
(dB) at 500Hz at 1000Hz at 2500Hz at 3125Hz
-20.00 0.33 0.40 0.57 0.42 2.5
-15.00 0.34 0.51 0.71 0.51 2.5
-10.00 0.36 0.54 1.05 0.72 2.5
-5.00 0.44 0.95 1.71 1.03 2.5
0.00 0.69 1.49 1.92 1.19 2.5
5.00 1.06 2.26 1.97 1.26 2.5
10.00 1.25 2.38 2.00 1.26 2.5
15.00 1.01 2.18 2.00 1.25 2.5
20.00 1.07 213 1.96 1.24 2.5

3.00

2.50

200 ' ——  _—500Hz

J 1000Hz

Ll 2500Hz

—— \______' 3125Hz

1.00 - : / : — Limit

0.00 -

1 i
4

-20 -15 -10 -5 0 5 10 15 20
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Product Walkie Talkie Temperature 25°C
Test Engineer Milo Li Relative Humidity 59%
Test Site TR3 Test Date 2020/08/13
Test ltem Frequency Deviation
Channel 08 (467.5625MHz)
Modulation | Peak Frequency | Peak Frequency | Peak Frequency | Peak Frequency -
Input Deviation (kHz) | Deviation (kHz) | Deviation (kHz) | Deviation (kHz) (kH2)
(dB) at 500Hz at 1000Hz at 2500Hz at 3125Hz
-20.00 0.33 0.43 0.57 0.47 2.50
-15.00 0.41 0.51 0.69 0.52 2.50
-10.00 0.44 0.65 1.05 0.68 2.50
-5.00 0.59 0.90 1.71 1.01 2.50
0.00 0.71 1.49 1.92 1.19 2.50
5.00 1.04 2.27 1.98 1.26 2.50
10.00 1.30 2.38 2.01 1.26 2.50
15.00 1.05 2.18 2.01 1.25 2.50
20.00 1.06 212 1.96 1.24 2.50

3.00

2.50

2.00 == —+—500Hz

: 1000Hz

Ll 2500Hz

3125Hz

100 —— Limit

050 +—

0.00 - . . . : ; .

-20 -15 -10 -5 0 5 10 15 20
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Product Walkie Talkie Temperature 25°C

Test Engineer Milo Li Relative Humidity 59%

Test Site TR3 Test Date 2020/08/13
Test Item Frequency Deviation

Channel 22 (462.7250MHz)

Modulation | Peak Frequency | Peak Frequency | Peak Frequency | Peak Frequency -
imi
Input Deviation (kHz) | Deviation (kHz) | Deviation (kHz) | Deviation (kHz) (kH2)
z
(dB) at 500Hz at 1000Hz at 2500Hz at 3125Hz
-20.00 0.34 0.42 0.51 0.49 2.50
-15.00 0.32 0.50 0.77 0.58 2.50
-10.00 0.39 0.70 1.06 0.79 2.50
-5.00 0.47 0.94 1.71 1.05 2.50
0.00 0.63 1.46 1.92 1.20 2.50
5.00 1.24 2.29 1.98 1.27 2.50
10.00 1.31 2.38 2.02 1.26 2.50
15.00 0.95 2.09 2.00 1.26 2.50
20.00 1.07 212 1.96 1.24 2.50
3.00
2.50
///'.'. ‘<“ —
200 7 " T & —+—500Hz
1000Hz
1.50 P 2500Hz
/ — %
3125Hz
1.00 - =7 Vil \\,_.._—--" -
// ——Limit
0.00 - : : . : : : : :
-20 -15 -10 -5 0 5 10 15 20

29 of 41



|
AM L

mﬂ Report No.: 2102RSU072-U1

Product Walkie Talkie Temperature 25°C

Test Engineer Milo Li Relative Humidity 59%

Test Site TR3 Test Date 2020/08/13
Test Item Audio Frequency Response

Channel 01 (462.5625MHz)

Modulation Frequency | Audio Frequency Response Lower Upper Result
(Hz) (dB) Limit Limit
300 -9.985 -17.84 -9.42 Pass
400 -7.930 -12.86 -6.93 Pass
500 -6.370 -9.00 -5.00 Pass
600 -3.912 -7.42 -3.42 Pass
700 -3.296 -6.09 -2.09 Pass
800 -1.425 -4.93 -0.93 Pass
900 -0.470 -3.91 0.09 Pass
1000 0.000 -3.00 1.00 Pass
1200 0.607 -1.42 2.58 Pass
1400 2.683 -0.09 3.91 Pass
1600 3.329 1.07 5.07 Pass
1800 3.747 2.09 6.09 Pass
2000 4.663 3.00 7.00 Pass
2100 5.023 3.42 7.42 Pass
2200 5.181 3.83 7.83 Pass
2300 5.118 4.21 8.21 Pass
2400 5.460 4.58 8.58 Pass
2500 5.847 4.93 8.93 Pass
2600 5.700 4.59 9.27 Pass
2700 5.399 4.27 9.60 Pass
2800 5.275 3.95 9.91 Pass
2900 5.306 3.65 10.22 Pass
3000 4.357 3.35 10.51 Pass
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Product Walkie Talkie Temperature 25°C

Test Engineer Milo Li Relative Humidity 59%

Test Site TR3 Test Date 2020/08/13
Test Item Audio Frequency Response

Channel 08 (467.5635MHz)

Modulation Frequency | Audio Frequency Response Lower Upper Result
(Hz) (dB) Limit Limit
300 -9.928 -17.84 -9.42 Pass
400 -8.311 -12.86 -6.93 Pass
500 -6.433 -9.00 -5.00 Pass
600 -3.844 -7.42 -3.42 Pass
700 -3.323 -6.09 -2.09 Pass
800 -1.635 -4.93 -0.93 Pass
900 -0.408 -3.91 0.09 Pass
1000 0.000 -3.00 1.00 Pass
1200 1.080 -1.42 2.58 Pass
1400 2.221 -0.09 3.91 Pass
1600 3.308 1.07 5.07 Pass
1800 3.988 2.09 6.09 Pass
2000 4.885 3.00 7.00 Pass
2100 5.112 3.42 7.42 Pass
2200 5.080 3.83 7.83 Pass
2300 5.364 4.21 8.21 Pass
2400 5.728 4.58 8.58 Pass
2500 5.992 4.93 8.93 Pass
2600 5.876 4.59 9.27 Pass
2700 5.578 4.27 9.60 Pass
2800 5.425 3.95 9.91 Pass
2900 5.364 3.65 10.22 Pass
3000 4.585 3.35 10.51 Pass
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Product Walkie Talkie Temperature 25°C

Test Engineer Milo Li Relative Humidity 59%

Test Site TR3 Test Date 2020/08/13
Test Item Audio Frequency Response

Channel 22 (462.7250MHz)

Modulation Frequency | Audio Frequency Response Lower Upper Result
(Hz) (dB) Limit Limit
300 -9.855 -17.84 -9.42 Pass
400 -7.959 -12.86 -6.93 Pass
500 -5.518 -9.00 -5.00 Pass
600 -4.437 -7.42 -3.42 Pass
700 -2.979 -6.09 -2.09 Pass
800 -1.868 -4.93 -0.93 Pass
900 -1.136 -3.91 0.09 Pass
1000 0.000 -3.00 1.00 Pass
1200 1.202 -1.42 2.58 Pass
1400 2.038 -0.09 3.91 Pass
1600 3.159 1.07 5.07 Pass
1800 3.725 2.09 6.09 Pass
2000 4.691 3.00 7.00 Pass
2100 4.853 3.42 7.42 Pass
2200 5.012 3.83 7.83 Pass
2300 5.137 4.21 8.21 Pass
2400 5.441 4.58 8.58 Pass
2500 5.765 4.93 8.93 Pass
2600 5.590 4.59 9.27 Pass
2700 5.260 4.27 9.60 Pass
2800 5.198 3.95 9.91 Pass
2900 5.167 3.65 10.22 Pass
3000 4.324 3.35 10.51 Pass
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6.7. Radiated Unwanted Emissions

6.7.1.Test Limit

The unwanted emission should be attenuated below the carrier power output in Watts (P) by at least
43+10 log (P) dB.

6.7.2.Test Procedure

1.

10.
11.

12.
13.

14.

15.

16.

On a test site, the EUT shall be placed on a turntable and in the position closest to the normal
use as declared by the user.

The test antenna shall be oriented initially for vertical polarization located 3m from the EUT to
correspond to the transmitter.

The output of the antenna shall be connected to the measuring receiver and either a peak or
quasi-peak detector was used for the measurement as indicated on the report. The detector
selection is based on how close the emission level was approaching the limit.

The transmitter shall be switched on; if possible, without the modulation and the measurement
receiver shall be tuned to the frequency of the transmitter under test.

The test antenna shall be raised and lowered through the specified range of height until the
measuring receiver detects a maximum signal level.

The transmitter shall than be rotated through 360° in the horizontal plane, until the maximum
signal level is detected by the measuring receiver.

The test antenna shall be raised and lowered again through the specified range of height until the
measuring receiver detects a maximum signal level.

The maximum signal level detected by the measuring receiver shall be noted.

The measurement shall be repeated with the test antenna set to horizontal polarization.

Replace the antenna with a proper Antenna (substitution antenna).

The substitution antenna shall be oriented for vertical polarization and, if necessary, the length of
the substitution antenna shall be adjusted to correspond to the frequency of transmitting.

The substitution antenna shall be connected to a calibrated signal generator.

If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

The test antenna shall be raised and lowered through the specified range of the height to ensure
that the maximum signal is received.

The input signal to substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuation setting of the measuring
receiver.

The input level to the substitution antenna shall be recorded as power level in dBm, corrected for
any change of input attenuator setting of the measuring receiver.
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17. The measurement shall be repeated with the test antenna and the substitution antenna oriented

for horizontal polarization.

6.7.3.Test Setup
30MHz ~ 1GHz Test Setup:

Anten
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”

na
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\

L

L -
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f AL
0.8 m . |
| ‘ (Turntable) ‘ — Ija
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Above 1GHz Test Setup:

” 3m - | (Antenna Tower)
EUT Ll
- D i‘__...
{Polystyrens) | Antenna
1.5m
1.5mt !
(Turntable) = _'L

Spectrum Analyzer '.;l!
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6.7.4.Test Result

Product Walkie Talkie Temperature 25°C

Test Engineer Cloud Guo Relative Humidity | 56%

Test Site AC1 Test Date 2020/08/05

Frequency | Ant. Pol. SG Cable Loss | Substitute ERP Limit Result
(MHz) (H/V) Reading (dB) Ant Gain (dBm) (dBm)

(dBm) (dBd/dBi)

Channel 01 (462.5625MHz)
925.3 H -26.0 0.6 0.9 -25.7 -13.0 Pass
1387.5 H -34.4 0.6 7.0 -28.0 -13.0 Pass
1850.0 H -37.1 0.6 10.0 -27.7 -13.0 Pass
3237.5 H -37.3 0.8 11.8 -26.3 -13.0 Pass
925.3 \Y, -20.8 0.6 0.9 -20.5 -13.0 Pass
1850.0 Vv -27.2 0.6 10.0 -17.8 -13.0 Pass
2775.0 \Y, -37.8 0.8 11.1 -27.5 -13.0 Pass
3237.5 Vv -29.9 0.8 11.8 -18.9 -13.0 Pass

Channel 08 (467.5625MHz)
935.0 H -25.0 0.6 0.9 -24.7 -13.0 Pass
1402.5 H -33.6 0.6 7.1 -27.1 -13.0 Pass
2337.5 H -38.2 0.8 9.9 -29.1 -13.0 Pass
4675.0 H -40.9 0.8 12.6 -29.1 -13.0 Pass
935.0 Vv -17.7 0.6 0.9 -17.4 -13.0 Pass
1870.0 \Y, -27.0 0.6 10.1 -17.5 -13.0 Pass
2337.5 \Y, -36.8 0.8 9.9 -27.7 -13.0 Pass
2805.0 Y, -38.6 0.8 11.1 -28.3 -13.0 Pass

Channel 22 (462.7250MHz)
925.3 H -25.9 0.6 0.9 -25.6 -13.0 Pass
1387.5 H -34.4 0.6 7.0 -28.0 -13.0 Pass
1850.0 H -37.2 0.6 10.0 -27.8 -13.0 Pass
3240.0 H -36.9 0.8 11.9 -25.8 -13.0 Pass
925.3 Vv -20.7 0.6 0.9 -20.4 -13.0 Pass
1852.5 Vv -27.3 0.6 10.0 -17.9 -13.0 Pass
3240.0 Vv -29.7 0.8 11.9 -18.6 -13.0 Pass
4165.0 Vv -38.8 0.8 12.7 -26.9 -13.0 Pass

Notes: ERP (dBm) = SG Reading (dBm) - Cable Loss (dB) + Substitute Antenna Gain (dBd).
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7. CONCLUSION

The data collected relate only the item(s) tested and show that the device is in compliance with Part
95 of the FCC Rules.

The End
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Appendix A - Test Setup Photograph
Refer to “2102RSU072-UT” file.
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Appendix B - EUT Photograph
Refer to “2102RSU072-UE” file.
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