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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2507X06148E-RF-01

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Applicant: REDELL OF FUJIAN ELECTRONIC TECHNOLOGY CO.,LTD
Product Name: DMR radio
Tested Model: A92D
Series Model(s): A91D, A93D, D13, VHF MARINE
Trade Mark: REDELL
Power Supply: DC 7.4V from battery or DC 12V from adapter or DC 8.4V from charger
Model: DLD-12005-M
ﬁ%ﬂtggﬁom Input: AC 100-240V, 50/60Hz, 0.3A
Output: DC 12V, 0.5A
Model: Unknown
%?;fne;ﬁon Input: DC 12V, 0.5A
Output: DC 8.4V, 0.5A
Rated Output Power: High Power Level: 5W; Low Power Level: 1.5W
RF Function: UHF
Operating Band/Frequency: 400-480MHz
Modulation Type: FM, 4FSK
Channel Separation: 12.5 kHz

Note:

1. The differences between the test model and the series model are as follows, please refer to declaration letter for

more detail.

Tested Model | Series Models

Differences Items Details

A92D

A91D, A93D, D13 Appearance(Horn

1. They have different model names.
Model Name, 2. They have different appearance (Horn pattern).
Except for the differences mentioned above,

1t . :
pattern) everything else is the same

VHF MARINE

1. They have different model names.
Model Name Except for the differences mentioned above,
everything else is the same

2. All measurement and test data in this report was gathered from production sample serial number:
34AYM-1 (Assigned by the BACL (Xiamen). The EUT supplied by the applicant was received on 2025-09-30).

Antenna Information

Antenna Antenna input impedance Antenna Gain
Type Connector (Ohm) /Frequency Range
. 0 dBi/
Whip SMA 50 400-480MHz

Note: The Antenna information is provided by applicant.

FCC Part 90
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2507X06148E-RF-01

Objective

This test report is prepared for REDELL OF FUJIAN ELECTRONIC TECHNOLOGY CO.,LTD in
accordance with Part 2, and Part 90 of the Federal Communication Commissions rules.

Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of
federal Regulations Title 47 Part 2, Sub-part J as well as Part the following individual parts:

Part 90-Private Land Mobile Radio Service
Applicable Standards: ANSI C63.26:2015.

All emissions measurement was performed at Bay Area Compliance Laboratories Corp. (Xiamen). The
radiated testing was performed at an antenna-to-EUT distance of 3 meters.

Measurement Uncertainty

Item Ulab
Radiated Spurious power +3.66dB
Occupied Bandwidth 2%
Transmitter Conducted Power +1.49dB
Conducted Spurious Emission +2.92dB
Temperature +1°C
Humidity +5%
Voltage (DC) +0.4%
Frequency Error 0.085x10°
Audio Frequency/Low Pass Filter Response 3.98%
Modulation Limiting 1.11%
Transient frequency behaviour +161Hz

Test Facility

The test site used by Bay Area Compliance Laboratories Corp. (Xiamen) to collect test data is located on
the Unit 102, No. 902 Meifeng South Road, Binhai West Avenue, Science and Technology Innovation
Park, Torch High tech Zone XiaMen.

Bay Area Compliance Laboratories Corp. (Xiamen) Lab is accredited to ISO/IEC 17025 by A2LA
(Certificate Number: 7134.01) and the lab has been recognized as the FCC accredited lab under the KDB
974614 D01, the FCC Designation No. : CN1384.

FCC Part 90 Page 6 of 64




Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2507X06148E-RF-01

SYSTEM TEST CONFIGURATION

Test Mode and Voltage

The system was configured for testing in a typical mode (as normally used by a typical user).

Test mode:

Transmitting

Test voltage:

DC 7.4V from battery

Test Frequency Detail

Per C63.26-2015, section 5.1, the lowest frequency, middle frequency, and highest frequency was

performed the test as below:

Modulation/ Frequenc

Channel Test Channel (1\(/1[H ) y Rule Part
Bandwidth .

Lowest 400.0125 For Federal
FM 12.5kHz Middle 453.2125 For Part 90
Highest 479.9875 For Part 90
Lowest 400.0125 For Federal
4FSK 12.5kHz Middle 453.2125 For Part 90
Highest 479.9875 For Part 90

Description of Test Configuration

The EUT was configured for testing in an engineering mode which was provided by the manufacturer.

Special Accessories

No special accessory was used.

Equipment Modifications

No modification was made to the EUT tested.

Support Equipment List and Details

Manufacturer Description Model Serial Number
Unknown 50W load 20230613 121901
FCC Part 90 Page 7 of 64




Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2507X06148E-RF-01

Block Diagram of Test Setup

For Radiated Emissions
Below 1GHz:

Tumtable
2m Diameter e Bk
; & ‘\
; N
’ \
s \
’ \\
’ \
s \
/ \
p v
r ]
i ]
’ \
' ‘I
i
, :
lI “
i A '
: EUT; ™ "
H Load o, 4
[ - []
v = N
[ < ]
v - '
i\ - '
| g
LY i
\ /
\ ’
A ’
\ - . ;
s, | 80cm high non-conductive support v
i > -
% ”
.
. 1.6 Meter
Above 1 GHz:
Tumtable
2m Diameter I
P .
> \
, .
’
’ N
/ \
’ \
s Al
/ Ay
/ \
: \
i’ \
/ \
’ A

e e
&
—~
I
o ©
|2. =
A0 0°]

\ ! ;
' ! h
" i gy 4 '
!
L 150cm high non-conductive support T
L 1 » ’
k) - L ’
' ’
S 1.6 Meter P
\ ’
\ /
\ ’
. .
N ’
Ad ’
N ‘
N y
N .
- ~ »,
. -

FCC Part 90 Page 8 of 64




Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2507X06148E-RF-01

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results

§2.1046, §90.205 RF Output Power Compliant
§2.1047 Modulation Characteristic Compliant

§2.1049; §90.209; §90.210 Occupied Bandwidth &Emission Mask Compliant
§2.1051; §90.210 Spurious Emission at Antenna Terminal Compliant
§2.1053; §90.210 Spurious Radiated Emissions Compliant
§2.1055; §90.213 Frequency stability Compliant
§90.214 Transient Frequency Behavior Compliant

FCC Part 90 Page 9 of 64




Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2507X06148E-RF-01

TEST EQUIPMENT LIST
Test Equipment Manufacturer Model N?l‘;;il?::r Calg);‘:l:ion C];Li:li;;itzn
Radiated Emissions
Hybrid Antenna Sunol Sciences JB6 A122022-5 2023/07/27 2026/07/26
Amplifier Sonoma 310B 120903 2025/02/20 2026/02/19
EMI Test Receiver Rohde & Schwarz ESR 103103 2025/02/20 2026/02/19
Coaxial Cable XINHANGWEIBO | XH400T-N-4M CC002 2025/02/20 2026/02/19
Coaxial Cable XINHANGWEIBO | XH460B-N-2M CC006 2025/02/20 2026/02/19
Coaxial Cable XINHANGWEIBO | XH460B-N-12M CCo007 2025/02/20 2026/02/19
Spectrum Analyzer Rohde & Schwarz FSU 100405 2025/02/20 2026/02/19
Horn Antenna EMCO 3115 9002-3355 2024/11/19 2027/11/18
Preamplifier GLOBAL 1313-A100M18G 4121301 2025/01/16 2026/01/15
Coaxial Cable XINHANGWEIBO | XHS800A-N-6M CC003 2025/02/20 2026/02/19
Coaxial Cable XINHANGWEIBO | XHS800A-N-1M CCO005 2025/02/20 2026/02/19
Dipole Antenna EMCO 3121C 9209-860 N/A N/A
Double Ridge Guide |\ 1 o0 roms SAS-571 1980 202300728 | 2026/07/27
Horn Antenna
Néi.“ovl%ge Analog Agilent N5181A MY48180319 | 2025/02/20 2026/02/19
1gnal Generator
Band Elimination | 51X Microwave DoASed | 240316022 | 202500220 | 2026/02/19
RF Conducted Test
Spectrum Analyzer Rohde & Schwarz FSU 26 200199 2025/04/13 2026/04/12
Coaxial Cable WEIHE WH316 RFCC002 Each time Each time
Attenuator C%flfgrzg‘gn 300-WA-FFN-30 | 1172435 2025/02/20 2026/02/19
DC Power Supply MAISHENG MS-606DS 1027453694 N/A N/A
Multimeter deli DL8490 23930192 2025/02/20 2026/02/19
RE Communications HP 8920A 3524A07202 | 2025/04/13 |  2026/04/12
constant temperature
and humidity testing BACL BTH-150 30211 2025/02/20 2026/02/19
machine
Spectrum Analyzer R&S FSI1Q26 831929 2025/02/20 2026/02/19
Audio Analyzer R&S UPV 101782 2025/02/20 2026/02/19
2 Way power divider narda 4426LB-2 1661 Each time Each time

Statement of Traceability: Bay Areca Compliance Laboratories Corp. (Xiamen) attests that all calibrations have
been performed in accordance to requirements thattraceable to National Primary Standards and International System

of Units (SI).

FCC Part 90
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2507X06148E-RF-01
FCC §2.1046 & §90.205 RF OUTPUT POWER

Applicable Standard
FCC § 90.205

(d) 150-174 MHz. (1) The maximum allowable station ERP is dependent upon the station's antenna
HAAT and required service area and will be authorized in accordance with table 1. Applicants
requesting an ERP in excess of that listed in table 1 must submit an engineering analysis based upon
generally accepted engineering practices and standards that includes coverage contours to demonstrate
that the requested station parameters will not produce coverage in excess of that which the applicant
requires.

(h) 450-470 MHz.

(1) The maximum allowable station effective radiated power (ERP) is dependent upon the station's
antenna HAAT and required service area and will be authorized in accordance with table 2.
Applicants requesting an ERP in excess of that listed in table 2 must submit an engineering analysis
based upon generally accepted engineering practices and standards that includes coverage contours to
demonstrate that the requested station parameters will not produce coverage in excess of that which
the applicant requires.

(2) Applications for stations where special circumstances exist that make it necessary to deviate from
the ERP and antenna heights in Table 2 will be submitted to the frequency coordinator accompanied
by a technical analysis, based upon generally accepted engineering practices and standards, that
demonstrates that the requested station parameters will not produce a signal strength in excess of 39
dBu at any point along the edge of the requested service area. The coordinator may then recommend
any ERP appropriate to meet this condition.

(3) An applicant for a station with a service area radius greater than 32 km (20 mi) must justify the
requested service area radius, which may be authorized only in accordance with table 2, note 4. For
base stations with service areas greater than 80 km, all operations 80 km or less from the base station
will be on a primary basis and all operations outside of 80 km from the base station will be on a
secondary basis and will be entitled to no protection from primary operations.

Test Procedure

C63.26-2015, Clause 5.2.3.3

This procedure can be used to measure the peak power in either a CW-like or noise-like narrowband RF
signal. The measurement instrument must have a RBW that is greater than or equal to the OBW of the
signal to be measured and a VBW >3 x RBW.

a) Set the RBW > OBW.

b) Set VBW >3 x RBW.

¢) Set span >2 x OBW.

d) Sweep time > 10 X (number of points in sweep) x (transmission symbol period).

e) Detector = peak.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the peak marker function to determine the peak amplitude level

FCC Part 90 Page 11 of 64




Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2507X06148E-RF-01

EUT Setup Block Diagram

Spectrum Communication
Attenuator EUT
Analyzer Test Set
Test Data
Test Mode: Transmitting Test Engineer: Lucas Lin
Test Date: 2025-10-21 Test Result: Compliant
Enviroment Conditions:
Relative
Temperar(‘irgj 23.9 Humidity: | 46 ATM Pres&‘gz)' 100.1
(o)
Please refer to following table.
Modulation Channel f. High Power Level Low Power Level
Mode Separation MHz Reading Limit Reading Limit
dBm dBm dBm dBm
400.0125 36.81 37.78 32.37 32.55
FM 12.5kHz 453.2125 37.10 37.78 31.70 32.55
479.9875 37.06 37.78 31.98 32.55
400.0125 37.16 37.78 32.44 32.55
4FSK 12.5kHz 4532125 37.10 37.78 31.76 32.55
479.9875 37.07 37.78 31.97 32.55
Note :

1. The rated power level is: High Power level: SW (36.99dBm), Low Power Level: 1.5W (31.76dBm).

The 30.8dB is the Insertion loss of the RF cable, Attenuators, which was offset into the Spectrum Analyzer

The output power shall not exceed by more than 20 percent the manufacturer's rated output power for the particular
transmitter specifically listed on the authorization.

FCC Part 90
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2507X06148E-RF-01

High Power - 400.0125MHz (FM 12.5kHz)

@ *RBW 100 kHz arker
VBW 300 kHz

Ref 50 dBm *Att 30 dB SWT 2.5 ms 4100.012500000 MHz

50 Offget 30{8 aB

40 “
l\
30

20

) / \

-0

Center 400.0125 MHz 100 kHz/ Span 1 MHz

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 21.0CT.2025 20:41:44

High Power - 453.2125MHz (FM 12.5kHz)

® *RBW 100 kHz ark
VBW 300 kHz 7

Ref 50 dBm *Att 30 dB SWT 2.5 ms 5 2125 )000 MH

50 Offget 3048 dB

o [2]
.

-

L,

o

| _ [l

-40

50

Center 453.2125 MHz 100 kHz/ Span 1 MHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 21.0CT.2025 20:41:19
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2507X06148E-RF-01

High Power - 479.9875SMHz (FM 12.5kHz)

*RBW 100 kHz )

% VBW 300 kHz .06 dB
Ref 50 dBm *Att 30 dB SWT 2.5 ms 479.987500000 MHz

50 Offget 30{8 aB

40
"

o il

-50
Center 479.9875 MHz 100 kHz/ Span 1 MHz

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 21.0CT.2025 20:40:54

High Power - 400.0125MHz (4FSK 12.5kHz)

*RBW 100 kHz

% VBW 300 kHz 7.16 dB
SWT 2.5 ms 00.012500000 M

Ref 50 dBm *Att 30 dB

50 Offget 30]8 dB

40
L\

.
-

“10

-50
Center 400.0125 MHz 100 kHz/ Span 1 MHz

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 21.0CT.2025 20:38:29

Page 14 of 64
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2507X06148E-RF-01

High Power - 453.2125MHz (4FSK 12.5kHz)

@ *RBW 100 kHz arker
VBW 300 kHz

Ref 50 dBm *Att 30 dB SWT 2.5 ms

50 Offget 30{8 aB

40 “
/L\
30

20

Center 453.2125 MHz 100 kHz/ Span 1 MHz

Project No.:2507X06148E-RF Tester:Lucas Lin

High Power - 479.9875MHz (4FSK 12.5kHz)

® *RBW 100 kHz ark
VBW 300 kHz 7.07

Ref 50 dBm *Att 30 dB SWT 2.5 ms 987500000 MH

50 Offget 30]8 dB

&= |,

LVL

/ \

-40

-50

Center 479.9875 MHz 100 kHz/ Span 1 MHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 21.0CT.2025 20:40:38
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2507X06148E-RF-01

Low Power - 400.0125MHz (FM 12.5kHz)

@ *RBW 100 kHz arker
VBW 300 kHz

Ref 50 dBm *Att 30 dB SWT 2.5 ms 4100.012500000 MHz

50 Offget 30{8 aB

"

Center 400.0125 MHz 100 kHz/ Span 1 MHz

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 21.0CT.2025 20:45:23

Low Power - 453.2125MHz (FM 12.5kHz)

® *RBW 100 kHz ark
VBW 300 kHz 70

Ref 50 dBm *Att 30 dB SWT 2.5 ms 5 2125 )000 MH

50 Offget 3048 dB

w0 (5]
L, .

-

10 / \

o

o

-40

50

Center 453.2125 MHz 100 kHz/ Span 1 MHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 21.0CT.2025 20:45:06
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2507X06148E-RF-01

Low Power - 479.9875MHz (FM 12.5kHz)

@ *RBW 100 kHz
VBW 300 kHz

LVL

Ref 50 dBm *Att 30 dB SWT 2.5 ms 7 7 MH

50 Offget 3048 dB

40
. /f\

20

-1 / \

-1

-50

Center 479.9875 MHz 100 kHz/ Span 1 MHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 21.0CT.2025 20:44:44

Low Power - 400.0125MHz (4FSK 12.5kHz)

® *RBW 100 kHz
VBW 300 kHz

Ref 50 dBm *Att 30 dB SWT 2

.5 ms

50 Offget 30]8 dB

== |, ™~

“10

P

-50

Center 400.0125 MHz 100 kHz/

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 21.0CT.2025 20:42:26

Span 1 MHz

LVL
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2507X06148E-RF-01

Low Power - 453.2125MHz (4FSK 12.5kHz)

@ *RBW 100 kHz arker
VBW 300 kHz

Ref 50 dBm *Att 30 dB SWT 2.5 ms 45 2 500000 MHz

50 Offget 3048 dB

40 [a]
20

20

-1 / \

-1

A Wm M .M

-50

Center 453.2125 MHz 100 kHz/ Span 1 MHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 21.0CT.2025 20:43:11

Low Power - 479.9875MHz (4FSK 12.5kHz)

® *RBW 100 kHz
VBW 300 kHz

Ref 50 dBm *Att 30 dB SWT 2.5 ms 987500000 MH

50 Offget 30]8 dB

o L2l
. ~.
v

“10

-40
-50
Center 479.9875 MHz 100 kHz/ Span 1 MHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 21.0CT.2025 20:44:30
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2507X06148E-RF-01
FCC §2.1047 - MODULATION CHARACTERISTIC

Applicable Standard
FCC §2.1047

(a) 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. For equipment
required to have an audio low-pass filter, a curve showing the frequency response of the filter, or of all
circuitry installed between the modulation limiter and the modulated stage shall be submitted.

(b) Equipment which employs modulation limiting. A curve or family of curves showing the percentage of
modulation versus the modulation input voltage shall be supplied. The information submitted shall be
sufficient to show modulation limiting capability throughout the range of modulating frequencies and input
modulating signal levels employed.

(c) Single sideband and independent sideband radiotelephone transmitters which employ a device or circuit
to limit peak envelope power. A curve showing the peak envelope power output versus the modulation
input voltage shall be supplied. The modulating signals shall be the same in frequency as specified in
paragraph (c) of §2.1049 for the occupied bandwidth tests.

(d) Other types of equipment. A curve or equivalent data which shows that the equipment will meet the
modulation requirements of the rules under which the equipment is to be licensed.

Test Procedure
According to ANSI C63.26-2015 Section 5.3.2:

Modulation limiting test methodology

Modulation limiting is the ability of a transmitter circuit to limit the transmitter from producing deviations
in excess of a rated system deviation.

a) Connect the equipment as illustrated in Figure 1.

b) Adjust the transmitter per the manufacturer’s procedure for full rated system deviation.

¢) Set the test receiver to measure peak positive deviation. Set the audio bandwidth for <0.25 Hz to
>15000Hz. Turn the de-emphasis function off.

d) Apply a 1000 Hz modulating signal to the transmitter from the audio frequency generator, and adjust the
level to obtain 60% of full rated system deviation. This is the 0 dB reference level.

e) Increase the level from the audio generator by 20 dB in 5 dB increments recording the deviation as
measured from the test receiver in each step. Verify that the audio level used to make the OBW
measurement is included in the sweep.

f) Repeat for step e) at 300 Hz, 2500 Hz and 3000 Hz at a minimum using the 0 dB reference level
obtained in step d).

g) Set the test receiver to measure peak negative deviation and repeat step d) through step f).

h) The values recorded in step f) and step g) are the modulation limiting.

1) Plot the data set as a percentage of deviation relative to the 0 dB reference point versus input voltage.

Dummy > EUT .| Attenuator/ | Péf o
Microphone v "1 DC Block » Olllll-llllllcanons
Test Set

T

According to ANSI C63.26-2015 Section 5.3.3:
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2507X06148E-RF-01

Audio frequency response test methodology—Constant Input

a) Connect the equipment as illustrated in Figure 3.

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

c¢) Adjust the transmitter per the manufacturer’s procedure for full rated system deviation.

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

e) Set the test receiver to measure rms deviation and record the deviation reading as DEVREF.

f) Set the audio frequency generator to the desired test frequency between 300 Hz and 3000 Hz.

| RF
Dummy - Attenuator/ ..
S — EUT 3 [~ nioa. |[—® Communications
icrophone DC Block
Test Set

T

According to ANSI/TIA 603-E-2016 Section 2.2.15:

Audio Low Pass Filter Response

a) Connect the equipment as illustrated.

b) Connect the Audio Generator as close as possible the input of the post limiter low pass filter within the
transmitter under test.

c¢) Connect the RF Communications Test Set to the output of the post limiter low pass filter within the
transmitter under test.

d) Apply a 1000 Hz tone from the audio frequency generator and adjust the level per manufacturer's
specifications.

¢) Record the dB level of the 1000 Hz spectral line on the RF Communications Test Set as LEVggr.

f) Set the audio frequency generator to the desired test frequency between 3000 Hz and the upper low pass
filter limit.

g) Record RF Communications Test Set levels, at the test frequency in step f).

h) Record the dB level on the RF Communications Test Set as LEVgrgg.

P Audio Analyzer
Low Pass
Filter Input Low Pass
Filter Output
DUMMY STANDARD
> EUT P TRANSMITTER
MICROPHONE LOAD
Test Data
Test Mode: Transmitting Test Engineer: Lucas Lin
Test Date: 2025-10-26 Test Result: Compliant
Enviroment Conditions:
Relative
Temperar(‘irgj 237 Humidity: | 51 ATM Pres(skupfz)' 100
(%)
FCC Part 90 Page 20 of 64
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Please refer to below table:

Modulation Limiting

PK+
FM 12.5kHz Carrier Frequency: 453.2125MHz
Audio Input Deviation (kHz) Limit
Level (dB) 0.3 1.0 25 3.0 (kHz)
20 1.837 2.071 2.019 2.002 2.5
15 1.988 2.074 2.016 2.019 2.5
10 1.298 2.071 2.022 2.021 2.5
5 0.748 2.068 2.012 1.991 2.5
0 0.425 1.500 1.995 1.978 2.5

Modulation Limiting
3.0

2.5

2.0

DEVIATION (kHz)
=

0.5 —

0.0

0 5 10 15 20

AUDIO INPUT LEVEL (dB)

—03 —1 —25 —_3 e imit [kHz]
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PK-
FM 12.5kHz Carrier Frequency: 453.2125MHz
Audio Input Deviation (kHz) Limit
Level (dB) 0.3 1.0 2.5 3.0 (kHz)
20 1.825 2.084 2.120 2.119 2.5
15 1.886 2.079 2.121 2.124 2.5
10 1.295 2.081 2.128 2.128 2.5
5 0.742 2.087 2.122 2.102 2.5
0 0.423 1.500 2.103 2.086 2.5

Modulation Limiting
3.0

2.5

2.0

1.5

DEVIATION (kHz)
=

0.5 +——

0.0

0 5 10 15 20

AUDIO INPUT LEVEL (dB)

—03 —1 ——25 —_3 e imit [kHz]
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2507X06148E-RF-01

Audio Frequency Response

Carrier Frequency: 453.2125MHz

RESPONSE ATTENUATION (dB)

AUDIO FREQUENCY RESPONSE

12.0

70 //

3.0 / /

"’ / =
-13.0 //
-18.0 /

250 500 1000 2000
FREQUENCY (Hz)
| Audio frequency response up limit low limit

Audio Response
requency | Attenuation
Hz dB
300 -11.27
400 -8.30
500 -6.31
600 -4.83
700 -3.37
800 -2.08
900 -0.96
1000 0.00
1200 1.61
1400 2.83
1600 3.70
1800 4.37
2000 4.97
2200 5.63
2400 6.51
2600 7.47
2800 8.03
3000 8.64

FCC Part 90
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2507X06148E-RF-01

Audio Frequency Low Pass Filter Response

Carrier Frequency: 453.2125MHz

Audio Response Limit
Frequency | Attenuation
AUDIO FREQUENCY RESPONSE
kHz dB dB 00
-10.0 N
3.0 4.9 0.0 z N
35 712 -6.7 5 =300 I N
S -40.0 \ ‘\
4.0 -74.3 -12.5 Z. -50.0 ~
= o \ N
5.0 -77.8 222 = | N
< 200 — N
= I~
- - -80.0 = N
7.0 80.5 36.8 % o —
o -90.0
10.0 -82.6 -52.3 & 1.0 10.0 100.0
~ FREQUENCY (kHz)
15.0 -84.7 -69.9 R Q ( ] ’——Response... —— Limit
20.0 -86.3 -82.5
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FCC §2.1049 & § 90.209 § 90.210—- OCCUPIED BANDWIDTH &EMISSION
MASK

Applicable Standard
FCC §90.209

(a) Each authorization issued to a station licensed under this part will show an emission designator
representing the class of emission authorized. The designator will be prefixed by a specified necessary
bandwidth. This number does not necessarily indicate the bandwidth occupied by the emission at any
instant. In those cases where §2.202 of this chapter does not provide a formula for the computation of
necessary bandwidth, the occupied bandwidth, as defined in part 2 of this chapter, may be used in lieu of
the necessary bandwidth.

(b) (5) Unless specified elsewhere, channel spacings and bandwidths that will be authorized in the
following frequency bands are given in the following table: STANDARD CHANNEL SPACING/
BANDWIDTH

FCC §90.210

Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with a
12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest emission
contained within the authorized bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth f0 to 5.625 kHz removed from f0: Zero
dB.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fd in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fd—2.88kHz) dB.

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fd in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser
attenuation.

(4) The reference level for showing compliance with the emission mask shall be established using a
resolution bandwidth sufficiently wide (usually two or three times the channel bandwidth) to capture the
true peak emission of the equipment under test. In order to show compliance with the emission mask up to
and including 50 kHz removed from the edge of the authorized bandwidth, adjust the resolution bandwidth
to 100 Hz with the measuring instrument in a peak hold mode. A sufficient number of sweeps must be
measured to insure that the emission profile is developed. If video filtering is used, its bandwidth must not
be less than the instrumentresolution bandwidth.

For emissions beyond 50 kHz from the edge of the authorized bandwidth, see paragraph (o) of this section.
If it can be shown that use of the above instrumentation settings do not accurately represent the true
interference potential of the equipment under test, an alternate procedure may be used provided prior
Commission approval is obtained.

Test Procedure
According to ANSI C63.26-2015 Section 5.4.4:

The OBW is the frequency bandwidth such that, below its lower and above its upper frequency limits, the
mean powers are each equal to 0.5% of the total mean power of the given emission.
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The following procedure shall be used for measuring (99%) power bandwidth:

a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency. The
frequency 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).

b) The nominal IF filter 3 dB bandwidth (RBW) shall be in the range of 1% to 5% of the anticipated OBW,
and the VBW shall be set > 3 x RBW.

c) Set the reference level of the instrument as required to prevent the signal amplitude from exceeding the
maximum spectrum analyzer input mixer level for linear operation. See guidance provided in 4.2.3.
NOTE—Step a), step b), and step c) may require iteration to adjust within the specified tolerances.

d) Set the detection mode to peak, and the trace mode to max-hold.

e) If the instrument does not have a 99% OBW function, recover the trace data points and sum directly in
linear power terms. Place the recovered amplitude data points, beginning at the lowest frequency, in a
running sum until 0.5% of the total is reached. Record that frequency as the lower OBW frequency. Repeat
the process until 99.5% of the total is reached and record that frequency as the upper OBW frequency. The
99% power OBW can be determined by computing the difference these two frequencies.

f) The OBW shall be reported and plot(s) of the measuring instrument display shall be provided with the
test report. The frequency and amplitude axis and scale shall be clearly labeled. Tabular data can be
reported in addition to the plot(s).

According to ANSI C63.26-2015 Section 5.7.3:

f) See Annex I for example emission mask plots.

EUT Setup Block Diagram

Spectrum Communication
Attenuator EUT
Analyzer Test Set
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Test Data
Test Mode: Transmitting Test Engineer: Lucas Lin
Test Date: 2025-10-26 Test Result: Compliant
Enviroment Conditions:
) Relative .
Temperat(‘},rg)' 23.7 Humidity: | 51 L] Pres(i‘gz)' 100
(%)
Please refer to below table:
Bandwidth:
High Power Level Low Power Level
() o0,
Modulation Channel fe O:’zll/)"ie . 26 dB szl;‘;e . 26 dB
Mode Separation Bandwidth Bandwidth Bandwidth Bandwidth
MHz kHz kHz kHz kHz
400.0125 9.776 10.978 9.776 10.897
FM 12.5kHz 453.2125 9.776 10.897 9.776 10.897
479.9875 9.776 10.897 9.776 10.897
400.0125 7.292 9.535 6.811 7.612
4FSK 12.5kHz 4532125 6.490 8.574 6.330 8.173
479.9875 6.891 9.375 6.731 9.135

Emission Mask please refer to the plots. And Emission Mask is tested below attenuation to power (P).

Note:
Emission bandwidth was based on calculation method instead of measurement.
Emission Designator: Per CFR 47 §2.201& §2.202, BW =2M + 2D

For FM Mode (Channel Spacing: 12.5 kHz)

Emission Designator 11KO0F3E

In this case, the maximum modulating frequency is 3.0 kHz with a 2.5 kHz deviation.
BW =2(M+D) =2*%(3.0 kHz + 2.5 kHz) = 11 kHz = 11K0

F3E portion of the designator represents an FM voice transmission

Therefore, the entire designator for 12.5 kHz channel spacing FM mode is 11KOF3E.

For Digital Mode (Channel Spacing: 12.5 kHz)

Emission Designator 7K60F1D and 7K60F1E

The 99% energy rule (title 47CFR 2.1049) was used for digital mode. It basically states that 99% of the
modulation energy falls within X kHz, in this case, 7.60 kHz. The emission mask was obtained from 47CFR
90.210(d).

F1D and F1E portion of the designator indicates digital information.

Therefore, the entire designator for 12.5 kHz channel spacing digital mode is 7K60F1D and 7K60F 1E.

Note: The 30.8 dB is the Insertion loss of the RF cable, Attenuators, which was offset into the Spectrum
Analyzer.
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High Power, Occupied Bandwidth - 400.0125MHz (FM 12.5kHz)

® *RBW 300 Hz lta 2 [T1 ]
*VBW 3 kHz 99

Ref 40 dBm *Att 40 dB SWT 1.15 s 0.977564103 kH

40 Offfet 30[8 dB OBW [9.775641026 m/“
)1 35.14 dB; TR TTT
30 s |IES
MHz
mp 1 [T
,
r MHZ || 1y
v
m
10 D: I 16 dBm 2
017467949 MHz
o
IF-10 U’ ]
-20 w
| s
Ayl )w‘«w(u UWM
-60
Center 400.0125 MHz 10 kHz/ Span 100 kHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:35:05

Emission Mask D

® *RBW 100 Hz
*VBW 1 kHz

Ref 40 dBm *Att 40 dB SWT 15 s
40 Offset 30]8 dB
M
30 L2l
L
- \
o
-10
3pB
EM-D
) f“
- ! U‘
ST " Ly I L ’ ‘ -
L)
-60
Center 400.0125 MHz 12.5 kHz/ Span 125 kHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 10:40:57
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2507X06148E-RF-01

High Power, Occupied Bandwidth - 453.2125MHz (FM 12.5kHz)

® *RBW 300 Hz
*VBW 3 kHz

Ref 40 dBm *Att 40 dB SWT 1.15 s

40 Offget 3048 dB 7756 kH
D! 35.44 dB:
[
=0 [a]
705 MH
mp [1 C
Lo 11 6o
! 7 308 MHz |l ryr,
4
3]
1o r4 a2 —ar
7 794 MH
-10
=30
-60
Center 453.2125 MHz 10 kHz/ Span 100 kHz
Project No.:2507X06148E-RF Tester:Lucas Lin
Date: 26.0CT.2025 09:36:31
. .
Emission Mask D
@ *RBW 100 Hz
*VBW 1 kHz
Ref 40 dBm *Att 40 dB SWT 15 s
40 Offget 30,8 dB
| [al]
,
B LVL
20
I “ “ |
-60

Center 453.2125 MHz 12.5 kHz/

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 10:48:16

Span 125 kHz
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High Power, Occupied Bandwidth - 479.9875SMHz (FM 12.5kHz)

® *RBW 300 Hz Delta 2 [Tl ]
*VBW 3 kHz 3.97 dB

Ref 40 dBm *Att 40 dB SWT 1.15 s 1
40 Offget 3048 ‘dB 775641026 kH
D! 35.2 dBi .
Lo e
:
:
20 ;
: T IS — -
[ i . i
10 DZ 9} 28 dBm 752
H9.992467949 Mu
0
-10 ’ L \
=30 u
I A i gt Ulga A,
-60
Center 479.9875 MHz 10 kHz/ Span 100 kHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:38:08

Emission Mask D

@ *RBW 100 Hz
*VBW 1 kHz

Ref 40 dBm *Att 40 dB SWT 15 s
40 Offget 30,8 dB
-2
I / \

20
I ( U I |
L, , |

| | Il Il

b-so

; i u

-60
Center 479.9875 MHz 12.5 kHz/ Span 125 kHz

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 10:49:12
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Report No.: 2507X06148E-RF-01

High Power, Occupied Bandwidth - 400.0125MHz (4FSK 12.5kHz)

*RBW 100 Hz
*VBW 1 kHz

Ref 40 dBm *Att 40 dB SWT 6 s
20 offfet 30]8 aB W |7 KH
] [T1
7 23 MH
. oBw]
20 1 2 3,
T T2 4231 MHz [ ryr,
S8w)
10 ' + — _
o
-10
=30
-60

Center 400.0125 MHz

Project No.:2507X06148E-RF
Date: 26.0CT.2025 10:14:20

5 kHz/ span 50 kHz

Tester:Lucas Lin

Emission Mask D

*RBW 100 Hz
*VBW 1 kHz
40 dB

SWT 15 s
'lr“.

LVL

b e

Ref 40 dBm
40 Offget 308 dB
30
&= |,
10
-10
1-D
IF-30
-4
L -
-60
Center 400.0125 MHz

Project No.:2507X06148E-RF

Date: 26.0CT.2025 12:27:00

12.5 kHz/ Span 125 kHz

Tester:Lucas Lin
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High Power, Occupied Bandwidth - 453.2125MHz (4FSK 12.5kHz)

® *RBW 100 Hz Marke [T1
*VBW 1 kHz 3.10 dB

Ref 40 dBm *Att 40 dB SWT 6 s 453.208493590 MH
40 Offget 3048 dB 461 kH
L 1 |
(2]
7371794 kH
4 , ‘
=
&= |, ‘

Wzl vtk

-60

Center 453.2125 MHz 5 kHz/ Span 50 kHz

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:47:14

Emission Mask D

® *RBW 100 Hz
*VBW 1 kHz

Ref 40 dBm *ALL 40 dB SWT 15 s
40 Offget 30{8 dB
Lot
20 2]
ﬂk
.o
L
10
-10
oI
| . / \qﬂ
Lo f
L ! IN‘ | | Ly Ll
-60
Center 453.2125 MHz 12.5 kHz/ Span 125 kHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 12:28:54
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High Power, Occupied Bandwidth - 479.9875MHz (4FSK 12.5kHz)

® *RBW 100 Hz Delta 2 [Tl ]
*VBW 1 kHz 2.98 ap

Ref 40 dBm *Att 40 dB SWT 6 s

-10

| o ]

=30

-60

Center 479.9875 MHz 5 kHz/ Span 50 kHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 10:17:07

Emission Mask D

® *RBW 100 Hz
*VBW 1 kHz

Ref 40 dBm *Att 40 dB SWT 15 s
40 Offget 308 dB
LfTMT

20 Lal
1 ex] (r“j
&= |,

VL
10

-60
Center 479.9875 MHz 12.5 kHz/ Span 125 kHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 12:30:53
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Low Power, Occupied Bandwidth - 400.0125MHz (FM 12.5kHz)

® *RBW 300 Hz Delta 2 [Tl ]
*VBW 3 kHz 5 ae

Ref 35 dBm *Att 35 dB SWT 1.15 s
ofeder 30]a am =T Scaloo¢
3o 3061 dBm T T
[-20 ™ )
L
Fio Mz v
w1
L, _ 7467949 MH
[
[
-20
-30
‘11\‘*"““ MN’”‘WWWA AWWMMW\J
--60 ‘
Center 400.0125 MHz 10 kHz/ Span 100 kHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 10:34:57

Emission Mask D

@ *RBW 100 Hz
*VBW 1 kHz

Ref 35 dBm *Att 35 dB SWT 15 s
oftfet 30]8 aB “
X | 20
[vzex]
WL
10
. / \
EM- / ) \
308
=30
-40
-50
ey WMWMMMJ JMWV‘WWWWM
Center 400.0125 MHz 12.5 kHz/ Span 125 kHz
Project No.:2507X06148E-RE Tester:Lucas Lin

Date: 26.0CT.2025 10:52:54
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Low Power, Occupied Bandwidth - 453.2125MHz (FM 12.5kHz)

® *RBW 300 Hz Marke [T1
*VBW 3 kHz -9.74 dp:

Ref 35 dBm *Att 35 dB SWT 1.15 s 453.2 0 282 MH
offfet 30]8 dB =" Sca102¢ 1o “
4 [a]
7 kH
[F20 - )
y
[F10 308 MHzl|lryy,
]
9 dBm —
L, 7467949 MH
[
-30
-40
MWWMWWWW‘ k T T ITYT
-60
Center 453.2125 MHz 10 kHz/ Span 100 kHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 10:36:13

Emission Mask D

@ *RBW 100 Hz
*VBW 1 kHz

Ref 35 dBm *Att 35 dB SWT 15 s
oftfet 30]8 aB “
20
WL
10
. / \
EM- / \
u 3DB
=30 H
-40
-50 \J
Center 453.2125 MHz 12.5 kHz/ Span 125 kHz
Project No.:2507X06148E-RE Tester:Lucas Lin

Date: 26.0CT.2025 10:53:56
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Low Power, Occupied Bandwidth - 479.9875MHz (FM 12.5kHz)

® *RBW 300 Hz Delta 2 [Tl ]
*VBW 3 kHz 5.15 dB

Ref 35 dBm *Att 35 dB SWT 1.15 s

Offget 30]8 dB

i s

T A e PR T TR Y YRR

Center 479.9875 MHz 10 kHz/ Span 100 kHz

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 10:37:28

Emission Mask D

@ *RBW 100 Hz
*VBW 1 kHz

Ref 35 dBm *Att 35 dB SWT 15 s
oftfet 30]8 aB ‘ “
20
WL
10
. / \
EM- / \
308
=30
-40
-50 H
#J ¥ ‘ 4 4 ”
Center 479.9875 MHz 12.5 kHz/ Span 125 kHz
Project No.:2507X06148E-RE Tester:Lucas Lin

Date: 26.0CT.2025 10:54:26
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Low Power, Occupied Bandwidth -

*RBW 100 Hz De
*VBW 1 kHz

400.0125MHz (4FSK 12.5kHz)

Ref 35 dBm Att 35 dB SWT 6 s L612
offfet 308 am 7 510
30 T T
|20 CENE
]
| 14744 MHz || 1yn
)
s ol 641 iz
|
-20
-30
-40
-5
N M I Mw
b
--60
Center 400.0125 Mz 5 khz/ Span 50 kiz
Project No.:2507X06148E-RF Tester:Lucas Lin
Date: 26.0CT.2025 10:26:41
P
Emission Mask D
® *RBW 100 Hz
*VBW 1 kHz
Ref 35 dBm *ALL 35 dB SWT 15 s
ofefet 308 am “
I-30
L]
20
i WL
Lo Il
-10
M-D
=30
- M/ ]11

Center 400.0125 MHz 12.5 kHz/

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 11:00:26

Span 125 kHz
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Low Power, Occupied Bandwidth - 453.2125MHz (4FSK 12.5kHz)

® *RBW 100 Hz Delta 2 [Tl ]
*VBW 1 kHz 65 dB

Ref 35 dBm *Att 35 dB SWT 6 s

A e

20 i s
1o i 2 55128 MHz[l1yr

Center 453.2125 MHz 5 kHz/ Span 50 kHz

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 10:31:02

Emission Mask D

® *RBW 100 Hz
*VBW 1 kHz

Ref 35 dBm *ALL 35 dB SWT 15 s
ofefet 308 am “
I-30
20
i WL
JA "
-0
-10
M-D I] I
=30
L. Jw "L
rj"wm&w@wm ‘ v R MMM
Center 453.2125 MHz 12.5 kHz/ Span 125 kHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 10:58:40
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Low Power, Occupied Bandwidth - 479.9875MHz (4FSK 12.5kHz)

*RBW 100 Hz
*VBW 1 kHz

Ref 35 dBm *Att 35 dB SWT 6 s
Offget 3048 dB 7
=30
4 dBi h

Hadglia

Center 479.9875 Mz 5 kHz/ Span 50 kiz
Project No.:2507X06148E-RF Tester:Lucas Lin
Date: 26.0CT.2025 10:33:40
P
Emission Mask D
® *RBW 100 Hz
*VBW 1 kHz
Ref 35 dBm *ALL 35 dB SWT 15 s
ofefet 308 am “
I-30
2]
20
0 L
-0
-10
=30
- »J. (n
“EQMMMW ‘ vh‘u' v mu“ u u“ W

Center 479.9875 MHz 12.5 kHz/

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 10:56:40

Span 125 kHz
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FCC § 2.1051 & § 90.210 - SPURIOUS EMISSIONS AT ANTENNA
TERMINALS

Applicable Standard

FCC §90.210

Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with
a 12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest
emission contained within the authorized bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth f0 to 5.625 kHz removed from {0:
Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fd in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fd—2.88kHz)
dB.

(3) On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fd in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the
lesser attenuation.

(4) The reference level for showing compliance with the emission mask shall be established using a
resolution bandwidth sufficiently wide (usually two or three times the channel bandwidth) to capture
the true peak emission of the equipment under test. In order to show compliance with the emission
mask up to and including 50 kHz removed from the edge of the authorized bandwidth, adjust the
resolution bandwidth to 100 Hz with the measuring instrument in a peak hold mode. A sufficient
number of sweeps must be measured to insure that the emission profile is developed. If video filtering
is used, its bandwidth must not be less than the instrumentresolution bandwidth.For emissions beyond
50 kHz from the edge of the authorized bandwidth, see paragraph (o) of this section. If it can be
shown that use of the above instrumentation settings do not accurately represent the true interference
potential of the equipment under test, an alternate procedure may be used provided prior Commission
approval is obtained.

Test Procedure
According to ANSI C63.26-2015 Section 5.7.4:

a) Set the spectrum analyzer start frequency to the lowest frequency generated by the EUT, without going
below 9 kHz, and the stop frequency to the lower frequency covered by the measurements previously
performed in 5.7.3. As an alternative, the stop frequency can be set to the value specified in 5.1.1,
depending on the EUT operating range, if the resulting plot can clearly demonstrate compliance for all
frequencies not addressed by the out-of-band emissions measurements performed as per 5.7.3. b) When
using an average power (rms) detector, ensure that the number of points in the sweep > 2 x (span/ RBW).
This may require that the measurement range defined by the start and stop frequencies be subdivided,
depending on the spectrum analyzer capabilities. This requirement does not apply to peakdetected power
measurements. When average power is specified by the applicable regulation, a peakdetector can be
utilized for preliminary measurements to accommodate wider frequency spans. Any emissions found in the
preliminary measurement to exceed the applicable limit(s) shall be further examined using a power
averaging (rms) detector with the minimum number of measurement points as defined above.

¢) The sweep time should be set to auto-couple for performing peak-detector measurements. For
measurements that use a power averaging (rms) detector, the sweep time shall be set as described for
outof-band emissions measurements in item d) of 5.7.3.

d) Identify and measure the highest spurious emission levels in each frequency range. It is not necessary to
re-measure the out-of-band emissions as a part of this test. Record the frequencies and amplitudes
corresponding to the measured emissions and capture the data plots.

e) Repeat step b) through step d) for the upper spurious emission frequency range if not already captured
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by a wide span measurement performed as per the alternative provided in step a). The upper frequency for
this measurement is defined in 5.1.1 as a function of the EUT operating range.

f) Compare the results with the corresponding limit in the applicable regulation.

g) The test report shall include the data plots of the measuring instrument display and the measured data.

EUT Setup Block Diagram

Spectrum Communication
Attenuator EUT
Analyzer Test Set
Test Data
Test Mode: Transmitting Test Engineer: Lucas Lin
Test Date: 2025-10-26 Test Result: Compliant

Enviroment Conditions:

Relative
Temperatlire. 237 Humidity: | 51 ATM Pressure: 100
) oA (kPa)

Please refer to following test plots.

Note: The 31 dB is the Insertion loss of the RF cable, Attenuators, which was offset into the Spectrum Analyzer.
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Conducted Spurious Emissions at Antenna Port

High Power, 400.0125MHz, (FM 12.5kHz)

@ *RBW 100 kHz arker
*VBW 300 kHz

Ref 40 dBm *Att 20 dB *SWT 20 s 7 7 MHz
40 Offget 31 |dB
30 L2l
== |,
VL
10
-1
REL
- N
I-so0
-60
Start 30 MHz 36.9906875 MHz/ Stop 399.906875 MHz
Project No.:2507X06148E-RF Tester:Lucas Lin
Date: 26.0CT.2025 09:03:35
® *RBW 100 kHz Marke
*VBW 300 kHz - 7 dm
Ref 40 dBm *Att 20 dB *SWT 20 s 00.23¢ 375 MH
40 Offfet 31 |dB
Lso L2l
viEw
|20
VL
|10
0
-10
—20 b1 ~20 diBm
-30
-50
-60
Start 400.118125 MHz 59.9881875 MHz/ Stop 1 GHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:02:05
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® *RBW 1 MHz ark
*VBW 3 MHz -34

Ref 40 dBm *Att 20 dB *SWT 20 s
40 offfet 31[aB
30 L2l
view
L
1o
Lo
I-10
-20 b1 —20 diBm
50
A
.
a0
-s0
-60
Start 1 GHz 400 MHz/ Stop 5 GHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:20:15

High Power, 453.2125MHz, (FM 12.5kHz)

® *RBW 100 kHz Mar
*VBW 300 kHz -30.

Ref 40 dBm *Att 20 dB *SWT 20 s .958787594 MH

40 Offfet 31 |dB

|20 L2l
==

20

VL

10

o

-10

-30

L "

|50

-60

start 30 MHz 42.3106875 MHz/ Stop 453.106875 MHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:05:18
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® *RBW 100 kHz
*VBW 300 kHz

Ref 40 dBm *Att 20 dB *SWT 20 s 53.427461375 MH

40 offfet 31[aB

30 L2l
&= |

L

1o

Lo

I-10

-20 20 diBm

L o

a0

L

-s0

-60

Start 453.318125 MHz 54.6681875 MHz/ Stop 1 GHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:06:32

® *RBW 1 MHz Mark

*VBW 3 MHz -34.
Ref 40 dBm *Att 20 dB *SWT 20 s

40 Offget 31 (dB

viEw]

VL

start 1 GHz 400 MHz/ Stop 5 GHz

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:18:55
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High Power, 479.9875MHz, (FM 12.5kHz)

Ref 40 dBm

*RBW 100 kHz
*VBW 300 kHz -30.62

*Att 20 dB *SWT 20 s

40 offfet 31 |dB

30 L2l
== |,

VL

10

Lo

IF-10

-20 b1 ~20-diBm

-0

-40

L —

-50

-60

Start 30 MHz 44.9881875 MHz/ Stop 479.881875 MHz
Project No.:2507X06148E-RF Tester:Lucas Lin
Date: 26.0CT.2025 09:16:30
® *RBW 100 kHz Mark

*VBW 300 kHz -30. 3

Ref 40 dBm *Att 20 dB *SWT 20 s 80.24909 3 MH

40 Offget 31 [dB

|20 L2l
ViEw

20

VL

|10

o

-10

-30

" I

|--s0

-60

Start 480.093125 MHz 51.9906875 MHz/ Stop 1 GHz

Project No.:2507X06148E-RF
Date: 26.0CT.2025 09:15:25

Tester:Lucas Lin
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® *RBW 1 MHz ark
*VBW 3 MHz -34.47 dB

Ref 40 dBm *Att 20 dB *SWT 20 s

40 offfet 31 |dB

30 L2l
==

VL

|10

o

IF-10

-20 b1 ~20-diBm

-0

N -

-40

-50

-60

start 1 GHz 400 MHz/ Stop 5 GHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:17:45

High Power, 400.0125MHz, (4FSK 12.5kHz)

® *RBW 100 kHz Mar
*VBW 300 kHz -35.

Ref 40 dBm *Att 20 dB *SWT 20 s )9.647940188 MH

40 Offfet 31 |dB

|20 L2l
==

20

VL

10

o

-10

-30

|50

-60

Start 30 MHz 36.9906875 MHz/ Stop 399.906875 MHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 08:59:15
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® *RBW 100 kHz ark
*VBW 300 kHz

Ref 40 dBm *Att 20 dB *SWT 20 s 00.208107281 MH

40 Offget 31 |dB

viEW]

LVL

-20 D1 —20 diBm

Start 400.118125 MHz 59.9881875 MHz/ Stop 1 GHz

Project No.:2507X06148E-RF Tester:Lucas Lin
Date: 26.0CT.2025 09:00:40

® *RBW 1 MHz Mark
*VBW 3 MHz

Ref 40 dBm *Att 20 dB *SWT 20 s .582600000 G

40 Offget 31 (dB

Lo L2l

viEw]

VL

start 1 GHz 400 MHz/ Stop 5 GHz

Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:24:03
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High Power, 453.2125MHz, (4FSK 12.5kHz)

® *RBW 100 kHz ark
*VBW 300 kHz -38

Ref 40 dBm *Att 20 dB *SWT 20 s 52.704923469 MH
40 offfet 31[aB
30 L2l
&= |
L
1o
Lo
I-10
-20 b1 —20 diBm
50
4
—50 J.
y "
-s0
-60
Start 30 MHz 42.3106875 MHz/ Stop 453.106875 MHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:11:20

® *RBW 100 kHz Mark
*VBW 300 kHz -30.4

Ref 40 dBm *Att 20 dB *SWT 20 s . > > MH

40 Offget 31 [dB

Lso L2l
ViEw

20

VL

|10

o

-10

-30

" Ll

|--s0

-60

Start 453.318125 MHz 54.6681875 MHz/ Stop 1 GHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:09:52
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® *RBW 1 MHz ark
*VBW 3 MHz -34

Ref 40 dBm *Att 20 dB *SWT 20 s

40 offfet 31[aB

30 L2l
view

L

1o

Lo

I-10

-20 b1 —20 diBm

50

¥

a0

-s0

-60

Start 1 GHz 400 MHz/ Stop 5 GHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:22:44

High Power, 479.9875MHz, (4FSK 12.5kHz)

® *RBW 100 kHz Mar
*VBW 300 kHz -30.60 dBm

Ref 40 dBm *Att 20 dB *SWT 20 s >.7019 0 MH

40 Offget 31 [dB

|20 L2l
ViEw

20

VL

|10

o

-10

-30

|--s0

-60

start 30 MHz 44.9881875 MHz/ Stop 479.881875 MHz
Project No.:2507X06148E-RF Tester:Lucas Lin

Date: 26.0CT.2025 09:12:45
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Ref 40 dBm

*RBW 100 kHz
*VBW 300 kHz

*Att 20 dB *SWT 20 s

40 Offget 31 |dB

viEW]

LVL

-20 D1 —20 diBm

-a0

Start 480.093125 MHz

Project No.:2507X06148E-RF
Date: 26.0CT.2025 09:13:53

Ref 40 dBm

51.9906875 MHz/

Tester:Lucas Lin

*RBW 1 MHz
*VBW 3 MHz

*Att 20 dB *SWT 20 s

Stop 1 GHz

40 Offget 31 (dB

|30

viEw]

VL

start 1 GHz

Project No.:2507X06148E-RF
Date: 26.0CT.2025 09:21:27

400 MHz/

Tester:Lucas Lin

Stop 5 GHz
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FCC §2.1053 & §90.210 - SPURIOUS RADIATED EMISSIONS

Applicable Standard
FCC §90.210

Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with a
12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest emission
contained within the authorized bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth f0 to 5.625 kHz removed from f0: Zero
dB.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fd in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fd—2.88 kHz) dB.

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fd in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser
attenuation.

(4) The reference level for showing compliance with the emission mask shall be established using a
resolution bandwidth sufficiently wide (usually two or three times the channel bandwidth) to capture the
true peak emission of the equipment under test. In order to show compliance with the emission mask up to
and including 50 kHz removed from the edge of the authorized bandwidth, adjust the resolution bandwidth
to 100 Hz with the measuring instrument in a peak hold mode. A sufficient number of sweeps must be
measured to insure that the emission profile is developed. If video filtering is used, its bandwidth must not
be less than the instrumentresolution bandwidth.For emissions beyond 50 kHz from the edge of the
authorized bandwidth, see paragraph (o) of this section. If it can be shown that use of the above
instrumentation settings do not accurately represent the true interference potential of the equipment under
test, an alternate procedure may be used provided prior Commission approval is obtained.

Test setup

1

4m
Measu it
o —]
EUT T . —
[
| T \
Tumtable |98or15m|lMm
‘ RF Test

Recerver

Ground Plane

Figure 6 —Test site-up for radiated ERP and/or EIRP measurements
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(-
4m
Measurement —{———
Substi . An Distance |
Substitution Ant ™ Ant
5 Ll
B ‘_L.%i—
Tum Table 0.8mor 1.5 lm
] I RF Test
. ‘ : I Receiver
s S S
Ground Plane

Figure 7 —Substitution method set-up for radiated emission

Test Procedure

a)

b)

g)

h)
i)

Place the EUT in the center of the tumtable. The EUT shall be configured to transmit into the standard

non-radiating load (for measuring radiated spurious emissions), connected with cables of minimal

length unless specified otherwise. If the EUT uses an adjustable antenna, the antenna shall be
positioned to the length that produces the worst case emission at the fundamental operating frequency.

Each emission under consideration shall be evaluated:

1) Raise and lower the measurement antenna in accordance 5.5.2, as necessary to enable detection of

the maximum emission amplitude relative to measurement antenna height.

2) Rotate the EUT through 360° to determine the maximum emission level relative to the axial

position.

3) Return the turntable to the azimuth where the highest emission amplitude level was observed.

4) Vary the measurement antenna height again through 1 m to 4 m again to find the height associated

with the maximum emission amplitude.

5) Record the measured emission amplitude level and frequency using the appropriate RBW.

Repeat step b) for each emission frequency with the measurement antenna oriented in both the

horizontal and vertical polarizations to determine the orientation that gives the maximum emissions

amplitude.

Set-up the substitution measurement with the reference point of the substitution antenna located as

near as possible to where the center of the EUT radiating element was located during the initial EUT

measurement.

Maintain the previous measurement instrument settings and test set-up, with the exception that the

EUT is removed and replaced by the substitution antenna.

Connect a signal generator to the substitution antenna; locate the signal generator so as to minimize

any potential influences on the measurement results. Set the signal generator to the frequency where

emissions are detected, and set an output power level such that the radiated signal can be detected by
the measurement instrument, with sufficient dynamic range relative to the noise floor.

For each emission that was detected and measured in the initial test [i.e., in step b) and step c)]:

1) Vary the measurement antenna height between 1 m to 4 m to maximize the received (measured)
signal amplitude.

2) Adjust the signal generator output power level until the amplitude detected by the measurement
instrument equals the amplitude level of the emission previously measured directly in step b) and
step c).

3) Record the output power level of the signal generator when equivalence is achieved in step 2).

Repeat step e) through step g) with the measurement antenna oriented in the opposite polarization.

Calculate the emission power in dBm referenced to a half-wave dipole using the following equation:

Pe = Ps(dBm) -cable loss (dB) +antenna gain (dBd)

Where

Pe= equivalent emission power in dBm
Ps= source (signal generator) power in dBm

NOTE—dBd refers to the measured antenna gain in decibels relative to a half-wave dipole.
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j) Correct the antenna gain of the substitution antenna if necessary to reference the emission power to a
half-wave dipole. When using measurement antennas with the gain specified in dBi, the equivalent
dipole-referenced gain can be determined from: gain (dBd) - gain (dBi)-2.15 dB. If necessary, the
antenna gain can be calculated from calibrated antenna factor information.

k) Provide the complete measurement results as a part of the test report.

Test Data
Test Mode: Transmitting Test Engineer: Apollo Luo
Test Date: 2025-10-11 Test Result: Compliant
Enviroment Conditions:
i Relative .
Temperanire. 245 Fe 5o ATM Pressure: 100.1
(°C) oA (kPa)

Please refer to below table.

Test only was performed at high power level.
After pre-scan in the X, Y and Z axes of orientation, the worst case is below:
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30MHz - 5GHz
Substituted Method
Receiver : Absolute .. :
Frequency Polar Reading Substituted | Antenna Cable Ll Limit Margin
(MHz) (H/V) (dBnV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 400.0125 MHz(12.5kHz)
800.03 H 61.14 -38.98 0.00 0.41 -39.39 -20.00 19.39
800.03 \% 53.37 -46.27 0.00 0.41 -46.68 -20.00 26.68
1200.04 H 67.84 -48.10 7.30 1.43 -42.23 -20.00 22.23
1200.04 \% 66.46 -49.97 7.30 1.43 -44.10 -20.00 24.10
1600.05 H 68.46 -46.07 8.10 1.62 -39.59 -20.00 19.59
1600.05 \" 66.20 -48.74 8.10 1.62 -42.26 -20.00 22.26
2000.06 H 65.50 -44.10 3.10 1.78 -42.78 -20.00 22.78
2000.06 \% 68.49 -41.31 3.10 1.78 -39.99 -20.00 19.99
2400.08 H 69.37 -37.70 3.00 1.95 -36.65 -20.00 16.65
2400.08 \'% 66.28 -41.12 3.00 1.95 -40.07 -20.00 20.07
2800.09 H 68.63 -36.95 3.90 2.10 -35.15 -20.00 15.15
2800.09 \% 71.84 -34.01 3.90 2.10 -32.21 -20.00 12.21
3200.10 H 83.54 -21.52 3.40 2.24 -20.36 -20.00 0.36
3200.10 \% 81.42 -24.04 3.40 2.24 -22.88 -20.00 2.88
3600.11 H 72.88 -32.19 6.00 2.37 -28.56 -20.00 8.56
3600.11 \'% 68.84 -36.70 6.00 2.37 -33.07 -20.00 13.07
4000.13 H 64.52 -40.20 6.80 2.46 -35.86 -20.00 15.86
4000.13 \% 65.53 -38.87 6.80 2.46 -34.53 -20.00 14.53
FM, Frequency: 453.2125 MHz(12.5kHz)

906.43 H 55.69 -32.57 0.00 0.42 -32.99 -20.00 12.99
906.43 \" 46.20 -41.88 0.00 0.42 -42.30 -20.00 22.30
1359.64 H 87.51 -28.33 7.54 1.51 -22.30 -20.00 2.30
1359.64 \'% 77.14 -39.18 7.54 1.51 -33.15 -20.00 13.15
1812.85 H 65.93 -45.98 6.70 1.71 -40.99 -20.00 20.99
1812.85 \'% 64.44 -47.76 6.70 1.71 -42.77 -20.00 22.77
2266.06 H 70.71 -37.21 3.73 1.89 -35.37 -20.00 15.37
2266.06 A% 74.77 -33.43 3.73 1.89 -31.59 -20.00 11.59
2719.28 H 65.57 -40.24 3.62 2.07 -38.69 -20.00 18.69
2719.28 \'% 70.19 -35.91 3.62 2.07 -34.36 -20.00 14.36
3172.49 H 83.48 -21.58 3.34 2.23 -20.47 -20.00 0.47
3172.49 \" 84.18 -21.24 3.34 2.23 -20.13 -20.00 0.13
3625.70 H 71.65 -33.40 6.00 2.38 -29.78 -20.00 9.78
3625.70 A% 66.42 -39.05 6.00 2.38 -35.43 -20.00 1543
4078.91 H 64.90 -39.93 6.87 2.49 -35.55 -20.00 15.55
4078.91 \'% 64.53 -40.03 6.87 2.49 -35.65 -20.00 15.65
4532.13 H 64.51 -40.95 9.83 2.63 -33.75 -20.00 13.75
4532.13 \" 65.60 -39.87 9.83 2.63 -32.67 -20.00 12.67
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Substituted Method
Receiver : Absolute e .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain ‘ Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 479.9875 MHz(12.5kHz)
959.98 H 51.14 -39.40 0.00 0.43 -39.83 -20.00 19.83
959.98 \% 47.88 -42.49 0.00 0.43 -42.92 -20.00 22.92
1439.96 H 75.64 -40.16 7.86 1.55 -33.85 -20.00 13.85
1439.96 \% 67.91 -48.35 7.86 1.55 -42.04 -20.00 22.04
1919.95 H 64.29 -46.30 5.04 1.75 -43.01 -20.00 23.01
1919.95 \Y 63.72 -47.11 5.04 1.75 -43.82 -20.00 23.82
2399.94 H 72.71 -34.36 3.00 1.95 -33.31 -20.00 13.31
2399.94 \Y% 73.06 -34.34 3.00 1.95 -33.29 -20.00 13.29
2879.93 H 69.74 -35.61 3.96 2.13 -33.78 -20.00 13.78
2879.93 \Y 70.96 -34.63 3.96 2.13 -32.80 -20.00 12.80
3359.91 H 82.47 -22.65 4.68 2.30 -20.27 -20.00 0.27
3359.91 \Y 80.91 -24.75 4.68 2.30 -22.37 -20.00 2.37
3839.90 H 66.36 -38.50 6.32 242 -34.60 -20.00 14.60
3839.90 \Y% 64.88 -39.98 6.32 242 -36.08 -20.00 16.08
4319.89 H 63.17 -42.01 8.18 2.56 -36.39 -20.00 16.39
4319.89 \Y 62.53 -42.52 8.18 2.56 -36.90 -20.00 16.90
4799.88 H 64.25 -41.33 11.80 2.69 -32.22 -20.00 12.22
4799.88 \% 62.19 -43.69 11.80 2.69 -34.58 -20.00 14.58
4FSK, Frequency: 400.0125 MHz(12.5kHz)
800.03 H 61.03 -39.09 0.00 0.41 -39.50 -20.00 19.50
800.03 \Y 52.21 -47.43 0.00 0.41 -47.84 -20.00 27.84
1200.04 H 69.18 -46.76 7.30 1.43 -40.89 -20.00 20.89
1200.04 \% 64.75 -51.68 7.30 1.43 -45.81 -20.00 25.81
1600.05 H 70.14 -44.39 8.10 1.62 -37.91 -20.00 17.91
1600.05 \Y 66.29 -48.65 8.10 1.62 -42.17 -20.00 22.17
2000.06 H 67.36 -42.24 3.10 1.78 -40.92 -20.00 20.92
2000.06 \% 71.43 -38.37 3.10 1.78 -37.05 -20.00 17.05
2400.08 H 67.77 -39.30 3.00 1.95 -38.25 -20.00 18.25
2400.08 \Y 65.47 -41.93 3.00 1.95 -40.88 -20.00 20.88
2800.09 H 67.45 -38.13 3.90 2.10 -36.33 -20.00 16.33
2800.09 \Y 71.90 -33.95 3.90 2.10 -32.15 -20.00 12.15
3200.10 H 83.62 -21.44 3.40 2.24 -20.28 -20.00 0.28
3200.10 \% 81.51 -23.95 3.40 2.24 -22.79 -20.00 2.79
3600.11 H 73.19 -31.88 6.00 2.37 -28.25 -20.00 8.25
3600.11 \Y 69.29 -36.25 6.00 2.37 -32.62 -20.00 12.62
4000.13 H 65.23 -39.49 6.80 2.46 -35.15 -20.00 15.15
4000.13 v 64.24 -40.16 6.80 2.46 -35.82 -20.00 15.82
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Substituted Method
Receiver : Absolute e .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain ‘ Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
4FSK, Frequency: 453.2125 MHz(12.5kHz)
906.43 H 56.40 -31.86 0.00 0.42 -32.28 -20.00 12.28
906.43 A" 46.25 -41.83 0.00 0.42 -42.25 -20.00 22.25
1359.64 H 88.33 -27.51 7.54 1.51 -21.48 -20.00 1.48
1359.64 \% 77.60 -38.72 7.54 1.51 -32.69 -20.00 12.69
1812.85 H 66.89 -45.02 6.70 1.71 -40.03 -20.00 20.03
1812.85 \Y 64.55 -47.65 6.70 1.71 -42.66 -20.00 22.66
2266.06 H 70.94 -36.98 3.73 1.89 -35.14 -20.00 15.14
2266.06 \Y 75.44 -32.76 3.73 1.89 -30.92 -20.00 10.92
2719.28 H 68.94 -36.87 3.62 2.07 -35.32 -20.00 15.32
2719.28 \Y 70.09 -36.01 3.62 2.07 -34.46 -20.00 14.46
3172.49 H 83.19 -21.87 3.34 2.23 -20.76 -20.00 0.76
3172.49 \Y 84.05 -21.37 3.34 2.23 -20.26 -20.00 0.26
3625.70 H 71.89 -33.16 6.00 2.38 -29.54 -20.00 9.54
3625.70 \Y 65.78 -39.69 6.00 2.38 -36.07 -20.00 16.07
4078.91 H 64.56 -40.27 6.87 2.49 -35.89 -20.00 15.89
4078.91 \Y 64.29 -40.27 6.87 2.49 -35.89 -20.00 15.89
4532.13 H 63.73 -41.73 9.83 2.63 -34.53 -20.00 14.53
4532.13 A" 64.29 -41.18 9.83 2.63 -33.98 -20.00 13.98
4FSK, Frequency: 479.9875 MHz(12.5kHz)
959.98 H 50.94 -39.60 0.00 0.43 -40.03 -20.00 20.03
959.98 \Y 47.25 -43.12 0.00 0.43 -43.55 -20.00 23.55
1439.96 H 75.45 -40.35 7.86 1.55 -34.04 -20.00 14.04
1439.96 \Y 68.63 -47.63 7.86 1.55 -41.32 -20.00 21.32
1919.95 H 67.82 -42.77 5.04 1.75 -39.48 -20.00 19.48
1919.95 \Y 64.02 -46.81 5.04 1.75 -43.52 -20.00 23.52
2399.94 H 71.52 -35.55 3.00 1.95 -34.50 -20.00 14.50
2399.94 \" 71.18 -36.22 3.00 1.95 -35.17 -20.00 15.17
2879.93 H 69.20 -36.15 3.96 2.13 -34.32 -20.00 14.32
2879.93 \Y 71.25 -34.34 3.96 2.13 -32.51 -20.00 12.51
3359.91 H 82.49 -22.63 4.68 2.30 -20.25 -20.00 0.25
3359.91 \Y 81.73 -23.93 4.68 2.30 -21.55 -20.00 1.55
3839.90 H 65.32 -39.54 6.32 2.42 -35.64 -20.00 15.64
3839.90 A" 62.83 -42.03 6.32 2.42 -38.13 -20.00 18.13
4319.89 H 63.71 -41.47 8.18 2.56 -35.85 -20.00 15.85
4319.89 \Y 63.57 -41.48 8.18 2.56 -35.86 -20.00 15.86
4799.88 H 63.41 -42.17 11.80 2.69 -33.06 -20.00 13.06
4799.88 v 61.59 -44.29 11.80 2.69 -35.18 -20.00 15.18
Note:

1) Antenna gain is dBd for frequency below 1GHz and is dBi for frequency above 1GHz.
2) Absolute Level = Substituted Level (dBm) - Cable loss + Antenna Gain
3) Margin = Limit- Absolute Level
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FCC §2.1055 & §90.213 - FREQUENCY STABILITY

Applicable Standard
FCC §90.213

In the 150-174 MHz band, fixed and base stations with a 12.5 kHz channel bandwidth must have a
frequency stability of 2.5 ppm. Fixed and base stations with a 6.25 kHz channel bandwidth must have a
frequency stability of 1.0 ppm.

In the 150-174 MHz band, mobile stations designed to operate with a 12.5 kHz channel bandwidth or
designed to operate on a frequency specifically designated for itinerant use or designed for low-power
operation of two watts or less, must have a frequency stability of 5.0 ppm. Mobile stations designed to
operate with a 6.25 kHz channel bandwidth must have a frequency stability of 2.0 ppm.

In the 421-512 MHz band, mobile stations designed to operate with a 12.5 kHz channel bandwidth must
have a frequency stability of 2.5 ppm. Mobile stations designed to operate with a 6.25 kHz channel
bandwidth must have a frequency stability of 1.0 ppm.

Test Procedure
According to ANSI C63.26-2015 Section 5.6:

Frequency stability is a measure of the frequency drift due to temperature and supply voltage variations,
with reference to the frequency measured at +20 °C and rated supply voltage.

The operating carrier frequency shall be set up in accordance with the manufacturer’s published operation
and instruction manual prior to the commencement of these tests. No adjustment of any frequency
determining circuit element shall be made subsequent to this initial set-up. Frequency stability is tested:

a) At 10 °C intervals of temperatures between —30 °C and +50 °C at the manufacturer’s rated supply
voltage, and

b) At +20 °C temperature and £15% supply voltage variations. If a product is specified to operate over a
range of input voltage then the —15% variation is applied to the lowermost voltage and the +15% is applied
to the uppermost voltage.

During the test all necessary settings, adjustments and control of the EUT have to be performed without
disturbing the test environment, i.e., without opening the environmental chamber. The frequency stabilities
can be maintained to a lesser temperature range provided that the transmitter is automatically inhibited
from operating outside the lesser temperature range. For handheld equipment that is only capable of
operating from internal batteries and the supply voltage cannot be varied, the frequency stability tests shall
be performed at the nominal battery voltage and the battery end point voltage specified by the
manufacturer. An external supply voltage can be used and set at the internal battery nominal voltage, and
again at the battery operating end point voltage which shall be specified by the equipment manufacturer. If
an unmodulated carrier is not available, the mean frequency of a modulated carrier can be obtained by
using a frequency counter with gating time set to an appropriately large multiple of bit periods (gating time
depending on the required accuracy). Full details on the choice of values shall be included in the test report.
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EUT Setup Block Diagram

External power

EUT

supply !
::::;_:T Attenuator

Test Data

Test Mode: Transmitting Test Engineer: Lucas Lin
Test Date: 2025-10-26 Test Result: Compliant
Enviroment Conditions:

Temperature: Relative Humidity: ATM Pressure:
C) 23.7 %) 51 (kPa) 100

Please refer to below table:

fc = 453.2125 MHz 12.5kHz

Temerature * Voltage Reading Frequency Error Limit
°C Vac MHz ppm ppm
-30 453.2127583 0.57
-20 453.2127221 0.49
-10 453.2126858 0.41

0 453.2126496 0.33
10 7.4 453.2126178 0.26
20 453.2125481 0.11 2.5
30 453.2126768 0.39
40 453.2127039 0.45
50 453.2127810 0.62
20 6.5 453.2127085 0.46
20 8.4 453.2126858 0.41

Note:

1. The Operation Voltage range was provided by manufacturers.
2. The measurement was measured in the absence of modulation.
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FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard
FCC §90.214

Transmitters designed to operate in the 150-174 MHz and 421-512 MHz frequency bands must maintain
transient frequencies within the maximum frequency difference limits during the time intervals indicated:

Maximum All equipment
frequency
Time intervals' £ difference” 150 to 174 MHz 1421 to 512 MHz
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 kHz Channels
ty4 +125kHz 5.0 ms 100 ms
t2 6.25kHz 20.0 ms 250 ms
12 +125kHz 50ms 100 ms

Test Procedure

According to ANSI C63.26-2015 Section 6.5.2.2:

a) Connect the equipment as illustrated.

b) Connect the output of the transmitter to the signal analyzer with modulation domain analyzer function.
¢) Set the modulation domain analyzer to trigger on the rising edge of the waveform in order to capture a
single-shot turn-on of the transmitter signal.

d) Adjust the display of the modulation domain analyzer for proper viewing of the transmitter transient
behavior. Set the timebase reference to the left for observing the transmitter turn-on transient.

e¢) Key the transmitter.

f) Observe the stored display of the modulation domain analyzer. The signal trace shall be maintained
within the allowable limits during the periods t1 and t2, and shall also remain within limits following t2.

g) Adjust the modulation domain analyzer to trigger on the falling edge of the transmitter waveform in
order to capture a single-shot turn-off transient of the transmitter signal.

h) Adjust the display of the modulation domain analyzer for proper viewing of the transmitter transient
behavior. Set the timebase reference to the right for observing the transmitter turn-off transient.

i) Unkey the transmitter.

j) Observe the stored display of the modulation domain analyzer. The signal trace shall be maintained
within the allowable limits during the period t3.

EUT Setup Block Diagram

RF

Communications
Test Set

Dummy . Signal
; — EUT — —p
Microphone Analyzer

Power
Splitter/DC
Block
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Test Data
Test Mode: Transmitting Test Engineer: Lucas Lin
Test Date: 2025-10-26 Test Result: Compliant
Enviroment Conditions:
Relative
Temperat(‘fgj 237 Humidity: | 51 ATM Pres(i“rf:)' 100
()
Note: Test only was performed at high power level.
For 453.2125MHz:
Channel Spacing (kHz) Transient Period (ms) Transient Frequency Result
10(t;) +12.5kHz
12.5 25(ty) +6.25kHz Pass
10(t3) +12.5kHz

Note: During the time from the end of t2 to the beginning of t3, the frequency difference must not exceed
the limits specified in§90.213:

For 453.2125 MHz 12.5kHz mode, limit is: 453.2125 MHz * 2.5 ppm = 1.13 kHz
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Please refer to the following plots:
For 453.2125MHz:
Turn on

cP 453.2125 MHz
Ref Lvl DEMOD BW: 30 kHz AF-

40.8 dBm EM [Hz)

signal

13k

40.8 dp offyer)
S En

| + 12.5kHz
| e—
10ms -

- 12.5kHz

—

STRRT D = STOP 100 ms

Coemment A: ProjectNo.:2507X06148E-RF Tester:Lucas Lin

Datae: 26 .0CT.202% 14:16:22
Turn off
® CP  451.2125 MHz Real Time OFF
Ref Lvl DEMOD BW: 30 kHz Ar-sSignal
40.8 dem ™ (Hz)
13k "
40.8 dp offser /_ 5 | o
) T B iH ii ii ii i‘“”L
+ 1.13kHz
2.6 \
CEEL \
2.6k - ff
F1.13kHz
AL g
e
SBTART 0 = SETOP 100 ms

Comment Rz

Date

614 BE=-RF

Testaer:Lucas Lin
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EUT PHOTOGRAPHS

Please refer to the attachment 2507X06148E-RF-EXP EUT EXTERNAL PHOTOGRAPHS and
2507X06148E-RF-INP EUT INTERNAL PHOTOGRAPHS.
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TEST SETUP PHOTOGRAPHS

Please refer to the attachment 2507X06148E-RF-TSP TEST SETUP PHOTOGRAPHS.
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Declarations
1. Bay Area Compliance Laboratories Corp. (Xiamen) is not responsible for authenticity of any
information provided by the applicant. Information from the applicant that may affect test results are
marked with an asterisk “¥”’.

2. Unless otherwise stated, the results shown in this test report refer only to the sample(s) tested.

3. Unless required by the rule provided by the applicant or product regulations, then decision rule in this
report did not consider the uncertainty.

4. The extended uncertainty given in this report is obtained by combining the standard uncertainty times
the coverage factor k=2 with the 95% confidence interval.

5. This report cannot be reproduced except in full, without prior written approval of Bay Area Compliance
Laboratories Corp. (Xiamen).

6. This report is valid only with a valid digital signature. The digital signature may be available only under
the adobe software above version 7.0.

wx#i% END OF REPORT*##%*
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