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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: DG2210813-34323E-00A
GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Product Name: | Two way radio

Test Model: | T03-00312-GCDA

Multiple Models: | T03-00312-GXXX ("XXX" please refer to the DOS)

Model Difference: | Refer to the DOS letter

Rated Input Voltage: | DC 7.4V from battery, DC 12V charging from charger base

T03-00312-GCDA: DG2210813-34323E-RF-S1
Serial Number: | T03-00312-GBEA: DG2210813-34323E-RF-S2
T03-00312-GAAA: DG2210813-34323E-RF-S3

EUT Received Date: | 2021.8.13

EUT Received Status: | Good

Technical Specification

Operation Frequency Range (MHz): | 400-480

High power level: 4
Low power level: 1

Modulation Type: | FM, 4FSK
Channel Spacing (kHz): | 12.5/25

Rated RF Output Power (Conducted) (W):

Objective

This test report is prepared on behalf of Tait International Limited in accordance with Part 2, and Part 22, 74 and
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, Part 22, Part 74 and Part 90

ANSI C63.26-2015, American National Standard for Compliance Testing of Transmitters Used in Licensed Radio
Services

TIA-603-E-2016, Land Mobile FM or PM Communications Equipment Measurement and Performance Standards

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

Page 3 of 42




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: DG2210813-34323E-00A

Measurement Uncertainty

Parameter Measurement Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.61dB

30MHz ~ 1GHz:5.85 dB

Unwanted Emissions, radiated 1G~26.5GHz: 5.23 dB

Unwanted Emissions, conducted +1.5 dB
Temperature +1C
Humidity +5%

DC and low frequency voltages +0.4%
Duty Cycle 1%

Note: Otherwise required by the applicant or Product Regulations, Decision Rule in this report did not consider the
uncertainty. The extended uncertainty given in this report is obtained by combining the standard uncertainty times the
coverage factor K with the 95% confidence interval.

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located on the
No.12, Pulong East 1* Road, Tangxia Town, Dongguan, Guangdong, China.

The lab has been recognized as the FCC accredited lab under the KDB 974614 D01 and is listed in the FCC Public
Access Link (PAL) database, FCC Registration No. : 897218, the FCC Designation No. : CN1220.

The lab has been recognized by Innovation, Science and Economic Development Canada to test to Canadian radio
equipment requirements, the CAB identifier: CN0022.

Declarations

BACL is not responsible for the authenticity of any test data provided by the applicant. Data included from the
applicant that may affect test results are marked with a triangle symbol “ A”’. Customer model name, addresses,
names, trademarks etc. are not considered data.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.
This report cannot be reproduced except in full, without prior written approval of the Company.

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.

This report may contain data that are not covered by the accreditation scope and shall be marked with an asterisk

“*”
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: DG2210813-34323E-00A

SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in a test mode which has been done in the factory.

EUT Exercise Software

No exercise software was used.

Equipment Modifications

No modification was made to the EUT tested.

Support Equipment List and Details

Manufacturer Description Model Serial Number
Wenschel Termination 1440 MD477
Support Cable List and Details
Cable Shielding Ferrite Length
Description Cable Core (m) SO 1o
/ / / / / /
Block Diagram of Test Setup
EUT 'Ier(l)‘r;isnali

Non-Conductive Table 80/150 cm
above Ground Plane

44— PPN [——>

\J

- 1.5 Meter:
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: DG2210813-34323E-00A

Test Equipment List
e . Calibration | Calibration
Manufacturer Description Model Serial Number Date Due Date
Radiated emissions below 1GHz
Sunol Sciences Antenna JB3 A060611-2 2020-08-25 | 2023-08-25
R&S EMI Test Receiver ESCI 100224 2021-09-11 | 2022-09-10
Unknown Coaxial Cable C-NJNJ-50 C-1000-01 2021-08-19 | 2022-08-18
Unknown Coaxial Cable C-NJNJ-50 C-0400-02 2021-08-19 | 2022-08-18
Unknown Coaxial Cable C-NJNJ-50 C-0530-01 2021-08-19 | 2022-08-18
Sonoma Amplifier 310N 185914 2021-08-19 | 2022-08-18
EMCO Adjustable Dipole Antenna 3121C 9109-753 N/A N/A
Unknown Coaxial Cable C-NJNJ-50 C-0200-02 2021-09-05 | 2022-09-05
Agilent Signal Generator E8247C MY43321350 2021-04-25 | 2022-04-24
E-Microwave Band Rejector Filter OBF-ZP-400-470-NF [ OE01201051 2021/1/23 2022/1/23
Radiated emissions above 1GHz
ETS-Lindgren Horn Antenna 3115 000 527 35 2018-10-12 | 2021-10-12
Agilent Spectrum Analyzer E4440A SG43360054 2021-07-22 | 2022-07-21
Unknown Coaxial Cable C-SJSJ-50 C-0800-01 2020-09-05 | 2021-09-05
Mini-Circuit Amplifier ZVA-213-S+ 54201245 2020-09-05 | 2021-09-05
TDK RF Horn Antenna HRN-0118 130 084 2018-10-12 | 2021-10-12
Unknown Coaxial Cable C-NJINJ-50 C-0200-02 2020-09-05 | 2021-09-05
Agilent Signal Generator Eg8247C MY43321350 2021-04-25 | 2022-04-24
E-Microwave Band Rejector Filter OBF-ZP-400-470-NF [ OE01201051 2021/1/23 2022/1/23
RF Conducted Test
R&S EMI Test Receiver ESR3 102453 2020-09-12 | 2021-09-12
I;ohde & Signal Analyzer FSIQ26 831929/005 2020-09-12 | 2021-09-12
chwarz
R&S Spectrum Analyzer FSV40 101474 2021-07-06 | 2022-07-05
yzjingcheng Coaxial Cable KTRFBU-141-50 41010012 2020-09-05 | 2021-09-05
yzjingcheng Coaxial Cable KTRFBU-141-50 41005011 2020-09-05 | 2021-09-05
E-Microwave Blocking Control EMDCB-00036 0E01201047 2021-05-06 | 2022-05-05
E-Microwave Coaxial Attenuators EMCA40-200SN-6 OE01201046 2020-09-06 | 2021-09-06
HP RF Communications Test Set 8920A 3438 A05201 2021-07-06 | 2022-07-05
BACL TEMP&HUMI Test Chamber BTH-150 30022.000000 | 2021-02-24 | 2022-02-23
UNI-T Multimeter UT39A M130199938 2020-08-25 | 2021-08-24
Pro instrument DC Power Supply pps3300 3300012.000000 N/A N/A
E-Microwave Band Rejector Filter OBF-ZP-400-470-NF | OE01201051 2021/1/23 2022/1/23

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

Environmental Conditions

Test Item: | Radiation Below 1GHz Radiation Above 1GHz RF Conducted
Temperature: 27 °C 27.5°C 28.8~29.5°C
Relative Humidity: 57% 59% 46~57 %
ATM Pressure: 100.4kPa 100.4kPa 100.0~100.3kPa
Tester: Johnson Huang Jeremy Liang Levi Shi
Test Date: 2021.09.14 2021.09.02 2021.08.18~2021.08.23
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: DG2210813-34323E-00A
SUMMARY OF TEST RESULTS

S/N FCC Rules Description of Test Results

§2.1046; § 22.727, .

2 §74.461; §90.205 RF Output Power Compliance

3 §2.1047 Modulation Characteristic Compliance

§2.1049;§22.357;§ 22.731;

4 §74.462; Occupied Bandwidth & Emission Mask Compliance
§90.209; §90.210

5 321051 %29203251%’ §74.462; Spurious Emission at Antenna Terminal Compliance
§2.1053;§22.861; . . . .

6 §74.462:890.210 Spurious Radiated Emissions Compliance
§2.1055; § 22.355; . .

7 §74.464: §90.213 Frequency Stability Compliance

8 §90.214 Transient Frequency Behavior Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: DG2210813-34323E-00A

2 - RFOUTPUT POWER

Applicable Standard

FCC §2.1046, § 22.727, §74.461 and §90.205

Test Procedure

Conducted RF Output Power:
The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient attenuation.

Spectrum Analyzer Setting:

R B/W Video B/W
100 kHz 300 kHz
Test Data

Test Mode: Transmitting

Test Result: Compliance. Please refer to following table and plots.

Conducted 4
T Output Power Ld1]13n1t
Channf:l Test ) Test Freqflsetncy (dBm) (L) Note
Separation | Modulation | Channel (MHz) High Low High Power | Low Power
Power | Power Level Level
Level Level
Low 400.0125 35.80 29.91 36.81 30.79 FCC
Middle 453.2125 35.48 29.66 36.81 30.79 Part 90
FM High 479.9875 36.14 30.12 36.81 30.79
Additional | 454.0125 35.47 29.64 36.81 30.79 Part 22
12.5kHz Additional | 455.0125 35.53 29.80 36.81 30.79 Part 74
Low 400.0125 3591 30.61 36.81 30.79 FCC
Middle 453.2125 35.64 30.39 36.81 30.79 Part 90
4FSK High 479.9875 36.34 30.63 36.81 30.79
Additional | 454.0125 35.64 30.36 36.81 30.79 Part 22
Additional | 455.0125 35.71 30.47 36.81 30.79 Part 74
25KHz M Additional | 454.0125 35.47 29.64 36.81 30.79 Part 22
Additional | 455.0125 35.55 29.78 36.81 30.79 Part 74
Note:

The high rated power level is 4W(36dBm), and low rated power level is I W(30dBm).
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.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: DG2210813-34323E-00A

FM, 12.5kHz:

Low Channel, 400.0125 MHz High Power

Low Channel,400.0125 MHz Low Power
Spectrum = Spectrum =
Ref Level 50.00 dBm Offset 31.50 dB & RBW 100 kHz Ref Level 50.00 dBm Offset 31.50 dB & RBW 100 kHz
fe ALt 30 0B SWT 1ms @ VBW 300 kHz  Mode Sweep | Att 30 0B SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
mMi[1] 35.80 dBm| mMi[1] 29.91 dBm|
400.01250 MHz 400.01250 MHz
408 ot 408
/‘L\\
304 7 = 304 =
™
20 dem- 20 dem-
/ I,
10 dam 10 dam \
Y
0 cl 0 cl / \
/ /
=10 dBm =10 dBm =
\
-20 dem ‘N/ \\,‘ -20 dem M/ Ay
\A ]
| o il Yok (AT PO ek T o e Yoy SU— -
-40 dgm -40 dgm
CF 400.0125 MH2z 691 pts Span 1.0 MHz CF 400.0125 MH2z 691 pts Span 1.0 MHz
o —_ — -
[T ) Measuring..  WUMRNARAD omieme 7
Date: 1B.AUG.2021 O05:15:41 Date: 1B.AUG.Z 1 05:16:02

Part 90, Middle Channel,453.2125 MHz High Power

Part 90, Middle Channel,453.2125 MHz Low Power
Spectrum s Spectrum s
Ref Level 50.00 dom  OFfset 31.50 9B @ RBW 100 kHz Ref Level 50.00 dom  OFfset 31.50 9B @ RBW 100 kHz
o att 3008 SWT 1ms @ VBW 300 kHz Mode Sweep o _att 3008 SWT 1ms @ VBW 300 kM2 _Mode Sweep
® 1Pk Max ® 1Pk Max
M1[1] 35.48 dBm) M1[1] 29.66 dBm
453.21250 MHz| 453.21250 MHz|
40d8 ot 40d8
I
04 3 04 -
i)
20 dBm / 20 dBm
10 dem 10 dem L \
ik / \ ik / .
/ \ / \
-10 e -10 e v !
‘\
-20 dem fr’ L\u -20 dem J/ o
i e b \‘u
<3t St LA e u | A BT e e T A
40 dem 40 dem
CF 453.2125 MHz 691 pts Span 1.0 MHz CF 453.2125 MHz 691 pts Span 1.0 MHz
il Measuring... WA il Measuring...
Date: 1B.AUG.2021 O05:16:48

Part 90, High Channel, 479.9875MHz High Power

.
Part 90, High Channel, 479.9875 MHz Low Power
Spectrum s Spectrum s
Ref Level 50.00 dBm Offset 31.50 dB & RBW 100 kHz Ref Level 50.00 dBm Offset 31.50 dB & RBW 100 kHz
f ALt 30 dB SWT 1ms @ VBW 300 kHz  Mode Sweep j Att 30 dB SWT 1ms @ VBW 300 kHz  Mode Sweep
® 1Pk Max ® 1Pk Max
mMi[1] 36.14 dBm)| mMi[1] 30.12 dBm)|
479.98750 MHz 479.98750 MHz
40 dBi T 40 dBi
B 18
A [ M1
30 di 30 di
¥ \\
20 dem 3 20 dem =
‘\
\ \
10 dBm: 10 dBm:
ek ek /
/ \
-10 dBm -10 dBm /
-20 dem: / \\‘ -20 dem: i
.
g P L W/ A i o \\\\
3 n L A LR T e Ll [ nom
40 dBm: 40 dBm:
CF 479.9875 MHz 691 pts Span 1.0 MHz CF 479.9875 MHz 691 pts Span 1.0 MHz
Measuring... 'nmm, %
Date

Measuring...

o 7
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: DG2210813-34323E-00A

Additional, For Part 22, 454.0125 MHz High Power

Additional, For Part 22, 454.0125 MHz Low Power
Spectrum s Spectrum s
Ref Level 50.00 d8m  Offset 31.50 0B @ RBW 100 knz Ref Level 50.00 d8m  Offset 31.50 0B @ RBW 100 knz
o ALt 30 dB SWT 1ms e VBW 300 kdz  Mode Sweep o At 30 dB SWT 1ms @ VBW 300kHz Made Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 35.47 dBm)| M1[1] 29,64 dBm)|
454.01250 MHz 454.01250 MHz
40 dBi i 8 40 dBi
. g
30d 3 30d \
20| 20|
% %
10 dem p 10 dem ~
oi / \ oi A
/' \ \\
-10 cem -10 cem
20 dem ~ \\ 20 dem
o 4 w/ e it v \\
" Aot Jar 81 g iy 5 ’F/\f“f'--ﬁ - 1 T nr e
-40 dBém -40 dBém
CF 454.0125 MHz 691 pts Span 1.0 MHz CF 454.0125 MHz 691 pts Span 1.0 MHz
= - - - = - -
Measuring... QAL w4 Measuring...
Date 18225

Additional, For Part 74, 455.0125 MHz High Power

03:18:52

omiem 7

Additional, For Part 74, 455.0125 MHz Low Power
Spectrum s Spectrum s
Ref Level 50.00 dom  OFfset 31.50 9B @ RBW 100 kHz Ref Level 50.00 dom  OFfset 31.50 9B @ RBW 100 kHz
o ALt 30 dB SWT 1ms e VBW 300 kdz  Mode Sweep o At 30 dB SWT 1ms @ VBW 300kHz Made Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 35.53 dBm)| M1[1] 29,80 dBm)|
455.01250 MHz 455.01390 MHz
40 dB T 40 dB
bt 5
~ ke
30 d 7 TRy 30 d / =
20l N 20l
10dem A 10dem
/f X
ki ki
&
/
-10 dem -10 dem
-20 dem / \ -20 dem X
F N\
" A,
" A
| a0 eyt sl L A AR S SO BECUY S S
-40 dBm: -40 dBm:
CF 455,0125 MHz o1 pts Span 1.0 MHz CF 455,0125 MHz o1 pts Span 1.0 MHz
SRR SRR
Measuring..  LUMRLAEED Tosivas 7 Measuring..  MRAREAEND
Dat AUG.2021 05:19:26

4FSK, 12.5kHz:

Low Channel, 400.0125 MHz High Power

oo

Low Channel,400.0125 MHz Low Power
Spectrum = Spectrum =
Ref Level 50.00 dem  Offset 31.50 0B = RBW 100 kHz Ref Level 50.00 dem  Offset 31.50 0B = RBW 100 kHz
f ALt 30 di SWT 1ms e VBW 300 kHz Mode EWQEP j ALt 30 db SWT 1ms e VBW 300 kHz Mode EWQEP
@ 1Pk Max @ 1Pk Max
M1i[1] 45.01 dBm)| M1i[1] 30.61 dBm)|
400.01250 MHz 400.01110 MHz
40 p a0
¥ .
- M
30 < 30 =3 .\_\
“
20 20 =
/ \ N
% %
10dem v - 10dem
/ b g
0d8 L 0d8 / \
-10 dem -10 dem -
\
20 dem \\n -20 dem - :
& b, / \
syt 0 fe WL d 3
| A s Al ! ety REale] e ey D e i e e T e
40 dBm 40 dBm
CF 400.0125 MHz 591 pts Span 1.0 MHz CF 400.0125 MHz 591 pts Span 1.0 MHz
(R - - —_— = 0
Measuring...  JUN 08:22:11 % Measuring... | 05122124 %
Date: 1B.AUG.2021 Da
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: DG2210813-34323E-00A

Part 90, Middle Channel, 453.2125 MHz High Power

Spectrum

Part 90, Middle Channel, 453.2125 MHz Low Power

s Spectrum s
Ref Level 50.00 dem  Offset 31.50 0B w RBW 100 kHz Ref Level 50.00 dem Offset 31.50 dB @ RBW 100 kHz
o ALt 30 dB SWT 1ms e VBW 300 kdz  Mode Sweep o At 30 dB SWT 1ms @ VBW 300kHz Made Sweep
@ 1Pk Max @ 1Pk Max
mMi[1] 35.64 dBm)| mMi[1] 30.39 dBm)|
453.21250 MHz, 453.21110 MHz|
40 dB - 40 dB
.
//_ = M
30 - 30 —-
20 df 20 df
N
’/ \ / %
10 dem 10 dem
s
/
0de 0de
/ \\ / \
-10 dém -10 dém
\
20 dem )f x 20 dem 7
) / %
7 X f
o A4 p ot LN o [P s by .
A SR o AT T ATy Ve fuf KbTYEwey ln y
-40 dem -40 dem
CF 453.2125 MHz 691 pts Span 1.0 MHz CF 453.2125 MHz 691 pts Span 1.0 MHz
selaen DL e e selaen DL e e
Measuring... 'mm!” % Measuring... || .nsuasu %
Date 252 Da

Spectrum

Ref Level 50.00 dém

Part 90, High Channel, 479.987SMHz High Power

= Spectrum

Offset 31.50 dB @ RBW 100 kHz
e ALt

Part 90, High Channel, 479.9875 MHz Low Power

=)
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: DG2210813-34323E-00A

Additional, For Part 74, 455.0125 MHz High Power
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: DG2210813-34323E-00A
3 - MODULATION CHARACTERISTIC

Applicable Standard

FCC §2.1047

(a) Equipment which utilizes voice modulated communication shall show the frequency response of the audio
modulating circuit over a range of 100 to 5000 Hz. for equipment which is required to have a low pass filter,
the frequency response of the filter, or all of the circuitry installed between the modulation limited and the
modulated stage shall be supplied.

(b) Equipment which employs modulation limiting, a curve showing the percentage of modulation versus the
modulation input voltage shall be supplied.

Test Procedure

Test Method: TIA-603-E 2.2.3

Test Data
Test Mode: Transmitting

Test Result: Compliance.

Please refer to the following tables and plots.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: DG2210813-34323E-00A

Audio Frequency Response — High Power

Channel Spacing: 12.5kHz

Carrier Frequency: 453.2125 MHz

Modulation Response

Frequency data
(31-(1)3) _(1(1?7 s AUDIO FREQUENCY RESPONSE
400 -8.42
500 -5.88 70 e
600 433 8 /—';,_
700 -3.09 > 20 — =
800 -1.90 é /
900 -1.01 S =
1000 0.00 E //
1200 1.46 < a0 — ] -
1400 3.1 % - /
1600 391 & 10 —
1800 5.14 o /
2000 5.72 -18.0
2200 6.81 250 500 1000 2000
2400 7.15 FREQUENCY (Hz)
2600 7.96 | — Audio frequency response up limit Tow limit
2800 8.06
3000 8.34
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: DG2210813-34323E-00A

Modulation Limiting — High Power

Awdio Frequency (Hz)

Channel Spacing: 12.5kHz Carrier Frequency: 453.2125 MHz
Instantaneous Steady-state
Audio Frequency (Hz) Deviation Deviation Deviation Deviation Limit
(@+20dB) (@-20dB) (@+20dB) (@-20dB) [kHz]
[kHz] [kHz] [kHz] [kHz]
300 1.530 0.200 1.588 0.208 2.5
400 1.635 0.226 1.636 0.228 2.5
500 1.735 0.267 1.751 0.268 2.5
600 1.836 0.296 1.827 0.299 2.5
700 1.920 0.308 1.917 0.300 2.5
800 1.988 0.316 1.986 0.318 2.5
900 1.936 0.320 1.928 0.325 2.5
1000 1.925 0.303 1.923 0.310 2.5
1200 1.920 0.356 1.916 0.365 2.5
1400 2.005 0.358 2.047 0.396 2.5
1600 2.025 0.383 2.056 0.405 2.5
1800 1.906 0411 1.902 0.412 2.5
2000 1.936 0.427 1.946 0.436 2.5
2200 1.955 0.455 1.945 0.433 2.5
2400 1.930 0.486 1.994 0.479 2.5
2600 1.930 0.512 1.926 0.503 2.5
2800 2.005 0.507 2.003 0.508 2.5
3000 2.008 0.551 2.031 0.561 2.5
50 Modulation Limiting
25
20 - e
g L5
é Lo
= 0.5 —
E [ I—— —
0.0
300 800 200 1200 1320 1800 2100 2400 2700 2000

T imit

—Tnstan taneons Deviafion (Z-M0dR) [kH7]
—— Slmdy-slule Devinlion (Z—20dB) [kH:]

e [ et i o0 D Bafion (2 -204R) (kHZ]
——— Sleudy-slule Devialion (-20dB) [RH:]
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: DG2210813-34323E-00A

Audio Frequency Low Pass Filter Response — High Power

Channel Spacing: 12.5kHz
AUDIO FREQUENCY RESPONSE
Carrier Frequency: 453.2125 MHz 0.0
Audio Response .. -10.0 N s
Frequency | Attenuation I(J(;rl;l)lt & a0 \‘\‘
(kHz) (dB) g 7 A\
3.0 5.1 0.0 E e N
< 40 s
35 -12.1 -6.7 NN
E 500 <
4.0 -18.0 -12.5 g NN
5.0 -28.8 222 £ o \
7.0 -43.0 36.8 @ o \\‘
C N
500
10.0 -58.0 -52.3 o o 00
15.0 -75.1 -69.9 FREQUENCY (kHz)
| — Regponse = Limit
20.0 -88.1 -82.5 Attemation
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: DG2210813-34323E-00A
4 — OCCUPIED BANDWIDTH & EMISSION MASK

Applicable Standard
FCC §2.1049, §22.357, § 22.731, §74.462, §90.209 and §90.210

Test Procedure
The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient attenuation.

The resolution bandwidth of the spectrum analyzer was set at 100 Hz or 300 Hz and the spectrum was recorded in
the frequency band +50 kHz from the carrier frequency.

Test Data
Test Mode: Transmitting

Test Result: Compliance. Please refer to following table and plots.

T Test High Power Level Low Power Level
est Test
Mode Channel Frequency 99% Occupied 26dB Emission 99% Occupied 26dB Emission Note
(MHz) Bandwidth (kHz) Bandwidth (kHz) Bandwidth (kHz) | Bandwidth (kHz)
Low 400.0125 5.210 10.275 5.282 10.203
M Middle 453.2125 5.210 10.203 5.210 10.203 Part 90
12 5kHz High 479.9875 5.282 10.275 5.355 10.275
Additional 454.0125 5.210 10.275 5.210 10.275 Part 22
Additional 455.0125 5.282 10.203 5.282 10.203 Part 74
Low 400.0125 6.585 8.104 6.512 8.828
AFSK MiFIdIe 453.2125 6.585 8.973 6.729 8.755 Part 90
12.5kHz High 479.9875 6.440 8.828 6.440 7.815
Additional 454.0125 6.512 8.249 6.440 8.249 Part 22
Additional 455.0125 6.078 7.598 6.657 8.828 Part 74
M Additional 454.0125 10.420 15.480 10.420 15.480 Part 22
25kHz | Additional 455.0125 10.420 15.480 10.420 15.480 Part 74

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: 11KOF3E

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 FM Mode (Channel Spacing: 25 kHz)

Emission Designator: 16KOF3E

In this case, the maximum modulating frequency is 3.0 kHz with a 5.0 kHz deviation.
BW =2(M+D) = 2*(3.0 kHz + 5.0 kHz) = 16 kHz =16K0

F3E portion of the designator represents an FM voice transmission

Therefore, the entire designator for 25 kHz channel spacing FM mode is 16KOF3E.

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 7K60F 1D and 7K60F 1E.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: DG2210813-34323E-00A

FM, 12.5kHz, High Power:
Low Channel
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: DG2210813-34323E-00A

Additional Channel Part 74, 455.0125 MHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: DG2210813-34323E-00A
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: DG2210813-34323E-00A

Additional Channel Part 22, 454.0125 MHz
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High Channel

Additional Channel Part 74, 455.0125 MHz
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4FSK, 12.5kHz, Low Power:
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Additional

Channel Part 74, 455.0125 MHz
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5 - SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Applicable Standard
FCC §2.1051, §22.861, §74.462, and §90.210

Test Procedure

The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The resolution
bandwidth of the spectrum analyzer was set at 100kHz for below 1GHz, and 1MHz for above 1GHz. Sufficient
scans were taken to show any out of band emissions up to 10™ harmonic.

Test Data
Test Mode: Transmitting

Test Result: Compliance. Please refer to following plots.

Test performed at high power level with Band Rejector Filter, please refer to the following table.
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High Channel, 479.9875 MHz

4FSK, 12.5kHz:
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High Channel, 479.9875 MHz
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Part 7

FM,12.5kHz, 455.0125 MHz(Emissions under Limit -20dBm)
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Report No.: DG2210813-34323E-00A

4FSK,12.5kHz, 455.0125 MHz(Emissions under Limit -20dBm)
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Part 22:

FM,12.5kHz, 454.0125 MHz

Measuring...
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FM,25kHz, 454.0125 MHz
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Report No.: DG2210813-34323E-00A

4FSK,12.5kHz, 454.0125 MHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: DG2210813-34323E-00A
6 - RADIATED SPURIOUS EMISSIONS

Applicable Standard
FCC §2.1053, §22.861, §74.462, §90.210

Test Procedure

The transmitter was placed on a wooden turntable, and it was transmitting into a non-radiating load, which was also
placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the antenna height
and polarization as well as EUT azimuth were varied in order to identify the maximum level of emissions from the
EUT .The test was performed by placing the EUT on 3-orthogonal axis.

The frequency range up to teeth harmonic of the fundamental frequency was investigated.

Remove the EUT and replace it with substitution antenna. A signal generator was connected to the substitution
antenna by a non-radiating cable. The absolute levels of the spurious emissions were measured by the substitution.

Test Data
Test Mode: Transmitting
Test Result: Compliance.

Note: Pre-scan model: T03-00312-GCDA, T03-00312-GBEA, T03-00312-GAAA, the worst case as below.

Test performed at high power level with Band Rejector Filter, please refer to the following table.
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Report No.: DG2210813-34323E-00A

30MHz - SGHz:
Substituted Method
Receiver Absolute .. .
Frequency |  Polar Reading | Substituted | Antenna Cable Level Limit Margin
(MHz) | (HV) | ey | Level Gain Loss @Bmy | @ | @B
(dBm) (dBd/dBi) (dB)
FM,Frequency: 400.0125MHz-12.5 kHz
800.03 H 62.81 -35.72 0.00 0.49 -36.21 -20.00 16.21
800.03 \Y% 68.35 -27.15 0.00 0.49 -27.64 -20.00 7.64
1200.04 H 37.26 -65.72 7.30 1.09 -59.51 -20.00 39.51
1200.04 v 36.65 -67.43 7.30 1.09 -61.22 -20.00 41.22
1600.05 H 42.62 -62.02 10.10 0.68 -52.60 -20.00 32.60
1600.05 \Y% 40.62 -64.62 10.10 0.68 -55.20 -20.00 35.20
2000.06 H 42.51 -60.32 12.00 1.13 -49.45 -20.00 29.45
2000.06 v 40.51 -62.72 12.00 1.13 -51.85 -20.00 31.85
2400.08 H 60.89 -41.57 12.30 1.29 -30.56 -20.00 10.56
2400.08 v 54.95 -47.71 12.30 1.29 -36.70 -20.00 16.70
2800.09 H 65.58 -36.14 13.10 1.36 -24.40 -20.00 4.40
2800.09 v 62.35 -39.57 13.10 1.36 -27.83 -20.00 7.83
3200.10 H 47.57 -51.10 13.60 1.57 -39.07 -20.00 19.07
3200.10 v 43.19 -55.54 13.60 1.57 -43.51 -20.00 23.51
3600.11 H 51.67 -47.36 14.10 1.50 -34.76 -20.00 14.76
3600.11 v 45.28 -53.75 14.10 1.50 -41.15 -20.00 21.15
4000.13 H 49.26 -48.21 14.00 1.45 -35.66 -20.00 15.66
4000.13 v 41.84 -55.68 14.00 1.45 -43.13 -20.00 23.13
4FSK, Frequency: 400.0125MHz-12.5 kHz

800.03 H 55.25 -43.28 0.00 0.49 -43.77 -20.00 23.77
800.03 \% 59.36 -36.14 0.00 0.49 -36.63 -20.00 16.63
1200.04 H 37.00 -65.98 7.30 1.09 -59.77 -20.00 39.77
1200.04 v 37.66 -66.42 7.30 1.09 -60.21 -20.00 40.21
1600.05 H 46.81 -57.83 10.10 0.68 -48.41 -20.00 28.41
1600.05 \Y% 40.71 -64.53 10.10 0.68 -55.11 -20.00 35.11
2000.06 H 46.35 -56.48 12.00 1.13 -45.61 -20.00 25.61
2000.06 v 40.62 -62.61 12.00 1.13 -51.74 -20.00 31.74
2400.08 H 61.23 -41.23 12.30 1.29 -30.22 -20.00 10.22
2400.08 v 55.07 -47.59 12.30 1.29 -36.58 -20.00 16.58
2800.09 H 65.56 -36.16 13.10 1.36 -24.42 -20.00 4.42
2800.09 v 58.92 -43.00 13.10 1.36 -31.26 -20.00 11.26
3200.10 H 46.78 -51.89 13.60 1.57 -39.86 -20.00 19.86
3200.10 v 43.27 -55.46 13.60 1.57 -43.43 -20.00 23.43
3600.11 H 52.04 -46.99 14.10 1.50 -34.39 -20.00 14.39
3600.11 v 46.63 -52.40 14.10 1.50 -39.80 -20.00 19.80
4000.13 H 50.91 -46.56 14.00 1.45 -34.01 -20.00 14.01
4000.13 v 42.27 -55.25 14.00 1.45 -42.70 -20.00 22.70
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Report No.: DG2210813-34323E-00A

Substituted Method
Receiver Absolute A q
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: 453.2125MHz-12.5 kHz
906.43 H 54.25 -41.12 0.00 0.51 -41.63 -20.00 21.63
906.43 Vv 66.79 -25.25 0.00 0.51 -25.76 -20.00 5.76
1359.64 H 42.53 -61.03 8.72 1.20 -53.51 -20.00 33.51
1359.64 A% 40.23 -64.05 8.72 1.20 -56.53 -20.00 36.53
1812.85 H 49.67 -54.43 11.19 0.72 -43.96 -20.00 23.96
1812.85 \% 47.36 -57.30 11.19 0.72 -46.83 -20.00 26.83
2266.06 H 50.51 -51.54 11.06 1.20 -41.68 -20.00 21.68
2266.06 A% 43.64 -58.31 11.06 1.20 -48.45 -20.00 28.45
2719.28 H 57.84 -44.07 13.10 1.27 -32.24 -20.00 12.24
2719.28 v 55.06 -46.96 13.10 1.27 -35.13 -20.00 15.13
3172.49 H 46.39 -52.63 13.49 1.64 -40.78 -20.00 20.78
3172.49 Vv 42.68 -56.38 13.49 1.64 -44.53 -20.00 24.53
3625.70 H 40.49 -58.27 14.07 1.58 -45.78 -20.00 25.78
3625.70 v 38.54 -60.22 14.07 1.58 -47.73 -20.00 27.73
4078.91 H 47.15 -50.84 13.76 1.36 -38.44 -20.00 18.44
4078.91 Vv 42.33 -55.78 13.76 1.36 -43.38 -20.00 23.38
4532.13 H 46.31 -50.94 14.13 1.64 -38.45 -20.00 18.45
4532.13 A% 44.62 -52.56 14.13 1.64 -40.07 -20.00 20.07
4FSK, Frequency: 453.2125MHz-12.5 kHz

906.43 H 52.25 -43.12 0.00 0.51 -43.63 -20.00 23.63
906.43 \% 62.23 -29.81 0.00 0.51 -30.32 -20.00 10.32
1359.64 H 42.68 -60.88 8.72 1.20 -53.36 -20.00 33.36
1359.64 A% 40.36 -63.92 8.72 1.20 -56.40 -20.00 36.40
1812.85 H 49.36 -54.74 11.19 0.72 -44.27 -20.00 24.27
1812.85 \% 46.41 -58.25 11.19 0.72 -47.78 -20.00 27.78
2266.06 H 49.93 -52.12 11.06 1.20 -42.26 -20.00 22.26
2266.06 v 43.46 -58.49 11.06 1.20 -48.63 -20.00 28.63
2719.28 H 55.45 -46.46 13.10 1.27 -34.63 -20.00 14.63
2719.28 v 57.35 -44.67 13.10 1.27 -32.84 -20.00 12.84
3172.49 H 45.95 -53.07 13.49 1.64 -41.22 -20.00 21.22
3172.49 Vv 43.38 -55.68 13.49 1.64 -43.83 -20.00 23.83
3625.70 H 41.59 -57.17 14.07 1.58 -44.68 -20.00 24.68
3625.70 v 38.23 -60.53 14.07 1.58 -48.04 -20.00 28.04
4078.91 H 46.79 -51.20 13.76 1.36 -38.80 -20.00 18.80
4078.91 Vv 41.97 -56.14 13.76 1.36 -43.74 -20.00 23.74
4532.13 H 45.95 -51.30 14.13 1.64 -38.81 -20.00 18.81
4532.13 v 44.26 -52.92 14.13 1.64 -40.43 -20.00 20.43
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Substituted Method
Receiver Absolute A q
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: 479.9875MHz-12.5 kHz
959.98 H 61.58 -31.90 0.00 0.51 -32.41 -20.00 12.41
959.98 Vv 67.27 -23.23 0.00 0.51 -23.74 -20.00 3.74
1439.96 H 41.28 -62.69 9.20 1.26 -54.75 -20.00 34.75
1439.96 A% 38.96 -65.41 9.20 1.26 -57.47 -20.00 37.47
1919.95 H 45.16 -57.66 11.84 1.04 -46.86 -20.00 26.86
1919.95 \% 43.16 -59.98 11.84 1.04 -49.18 -20.00 29.18
2399.94 H 43.86 -58.60 12.30 1.29 -47.59 -20.00 27.59
2399.94 A% 40.63 -62.03 12.30 1.29 -51.02 -20.00 31.02
2879.93 H 59.93 -40.99 13.74 1.35 -28.60 -20.00 8.60
2879.93 v 57.86 -43.34 13.74 1.35 -30.95 -20.00 10.95
3359.91 H 46.38 -53.25 13.90 1.62 -40.97 -20.00 20.97
335991 Vv 46.35 -53.34 13.90 1.62 -41.06 -20.00 21.06
3839.90 H 48.36 -48.74 13.52 1.51 -36.73 -20.00 16.73
3839.90 v 41.89 -55.05 13.52 1.51 -43.04 -20.00 23.04
4319.89 H 57.83 -39.85 13.90 0.95 -26.90 -20.00 6.90
4319.89 Vv 55.35 -42.35 13.90 0.95 -29.40 -20.00 9.40
4799.88 H 50.69 -45.45 14.30 1.58 -32.73 -20.00 12.73
4799.88 A% 48.77 -47.49 14.30 1.58 -34.77 -20.00 14.77
4FSK, Frequency: 479.9875MHz-12.5 kHz

959.98 H 62.17 -31.31 0.00 0.51 -31.82 -20.00 11.82
959.98 Vv 67.81 -22.69 0.00 0.51 -23.20 -20.00 3.20
1439.96 H 38.39 -65.58 9.20 1.26 -57.64 -20.00 37.64
1439.96 A% 39.45 -64.92 9.20 1.26 -56.98 -20.00 36.98
1919.95 H 41.63 -61.19 11.84 1.04 -50.39 -20.00 30.39
1919.95 \% 43.66 -59.48 11.84 1.04 -48.68 -20.00 28.68
2399.94 H 53.77 -48.69 12.30 1.29 -37.68 -20.00 17.68
2399.94 v 47.89 -54.77 12.30 1.29 -43.76 -20.00 23.76
2879.93 H 57.83 -43.09 13.74 1.35 -30.70 -20.00 10.70
2879.93 v 58.62 -42.58 13.74 1.35 -30.19 -20.00 10.19
3359.91 H 45.08 -54.55 13.90 1.62 -42.27 -20.00 22.27
335991 Vv 57.91 -41.78 13.90 1.62 -29.50 -20.00 9.50
3839.90 H 47.38 -49.72 13.52 1.51 -37.71 -20.00 17.71
3839.90 v 44.38 -52.56 13.52 1.51 -40.55 -20.00 20.55
4319.89 H 58.81 -38.87 13.90 0.95 -25.92 -20.00 5.92
4319.89 Vv 57.64 -40.06 13.90 0.95 -27.11 -20.00 7.11
4799.88 H 49.68 -46.46 14.30 1.58 -33.74 -20.00 13.74
4799.88 v 52.42 -43.84 14.30 1.58 -31.12 -20.00 11.12
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Part 74
Receiver Substituted Method Absolute . c
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: 455.0125MHz-12.5 kHz
910.03 H 54.66 -40.59 0.00 0.51 -41.10 -20.00 21.10
910.03 v 62.96 -28.97 0.00 0.51 -29.48 -20.00 9.48
1365.04 H 41.36 -62.17 8.76 1.20 -54.61 -20.00 34.61
1365.04 v 4231 -61.93 8.76 1.20 -54.37 -20.00 34.37
1820.05 H 47.69 -56.31 11.24 0.75 -45.82 -20.00 25.82
1820.05 v 45.98 -58.56 11.24 0.75 -48.07 -20.00 28.07
2275.06 H 47.35 -54.73 11.10 1.21 -44.84 -20.00 24.84
2275.06 v 43.82 -58.16 11.10 1.21 -48.27 -20.00 28.27
2730.08 H 54.52 -47.36 13.10 1.28 -35.54 -20.00 15.54
2730.08 \Y% 57.64 -44.37 13.10 1.28 -32.55 -20.00 12.55
3185.09 H 41.92 -56.94 13.54 1.61 -45.01 -20.00 25.01
3185.09 v 46.32 -52.59 13.54 1.61 -40.66 -20.00 20.66
3640.10 H 36.44 -62.17 14.06 1.63 -49.74 -20.00 29.74
3640.10 \Y% 37.56 -61.04 14.06 1.63 -48.61 -20.00 28.61
4095.11 H 39.77 -58.33 13.71 1.35 -45.97 -20.00 25.97
4095.11 \% 41.48 -56.75 13.71 1.35 -44.39 -20.00 24.39
4550.13 H 45.87 -51.33 14.15 1.70 -38.88 -20.00 18.88
4550.13 v 47.82 -49.35 14.15 1.70 -36.90 -20.00 16.90
FM, Frequency: 455.0125MHz-25 kHz

910.03 H 54.37 -40.88 0.00 0.51 -41.39 -13.00 28.39
910.03 A% 62.66 -29.27 0.00 0.51 -29.78 -13.00 16.78
1365.04 H 41.92 -61.61 8.76 1.20 -54.05 -13.00 41.05
1365.04 \% 44.09 -60.15 8.76 1.20 -52.59 -13.00 39.59
1820.05 H 50.52 -53.48 11.24 0.75 -42.99 -13.00 29.99
1820.05 v 50.43 -54.11 11.24 0.75 -43.62 -13.00 30.62
2275.06 H 44.62 -57.46 11.10 1.21 -47.57 -13.00 34.57
2275.06 v 44.61 -57.37 11.10 1.21 -47.48 -13.00 34.48
2730.08 H 61.43 -40.45 13.10 1.28 -28.63 -13.00 15.63
2730.08 v 52.39 -49.62 13.10 1.28 -37.80 -13.00 24.80
3185.09 H 43.43 -55.43 13.54 1.61 -43.50 -13.00 30.50
3185.09 v 43.91 -55.00 13.54 1.61 -43.07 -13.00 30.07
3640.10 H 36.31 -62.30 14.06 1.63 -49.87 -13.00 36.87
3640.10 \Y% 36.14 -62.46 14.06 1.63 -50.03 -13.00 37.03
4095.11 H 38.31 -59.79 13.71 1.35 -47.43 -13.00 3443
4095.11 A% 36.72 -61.51 13.71 1.35 -49.15 -13.00 36.15
4550.13 H 42.64 -54.56 14.15 1.70 -42.11 -13.00 29.11
4550.13 \Y% 46.35 -50.82 14.15 1.70 -38.37 -13.00 25.37
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4FSK, Frequency: 455.0125MHz-12.5 kHz
910.03 H 53.12 -42.13 0.00 0.51 -42.64 -20.00 22.64
910.03 \% 62.11 -29.82 0.00 0.51 -30.33 -20.00 10.33
1365.04 H 41.83 -61.70 8.76 1.20 -54.14 -20.00 34.14
1365.04 v 43.13 -61.11 8.76 1.20 -53.55 -20.00 33.55
1820.05 H 50.29 -53.71 11.24 0.75 -43.22 -20.00 23.22
1820.05 v 49.68 -54.86 11.24 0.75 -44.37 -20.00 24.37
2275.06 H 45.12 -56.96 11.10 1.21 -47.07 -20.00 27.07
2275.06 v 46.84 -55.14 11.10 1.21 -45.25 -20.00 25.25
2730.08 H 62.15 -39.73 13.10 1.28 -27.91 -20.00 7.91
2730.08 v 52.28 -49.73 13.10 1.28 -37.91 -20.00 17.91
3185.09 H 43.45 -55.41 13.54 1.61 -43.48 -20.00 23.48
3185.09 \% 44.79 -54.12 13.54 1.61 -42.19 -20.00 22.19
3640.10 H 37.31 -61.30 14.06 1.63 -48.87 -20.00 28.87
3640.10 \Y% 38.63 -59.97 14.06 1.63 -47.54 -20.00 27.54
4095.11 H 38.26 -59.84 13.71 1.35 -47.48 -20.00 27.48
4095.11 \% 38.32 -59.91 13.71 1.35 -47.55 -20.00 27.55
4550.13 H 44.16 -53.04 14.15 1.70 -40.59 -20.00 20.59
4550.13 \Y% 45.72 -51.45 14.15 1.70 -39.00 -20.00 19.00
Part 22
Substituted Method
Receiver Absolute Ao q
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBuV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM,Frequency: 454.0125MHz-12.5 kHz

908.03 H 56.51 -38.81 0.00 0.51 -39.32 -13.00 26.32
908.03 A% 64.18 -27.81 0.00 0.51 -28.32 -13.00 15.32
1362.04 H 41.23 -62.32 8.73 1.20 -54.79 -13.00 41.79
1362.04 A" 45.21 -59.05 8.73 1.20 -51.52 -13.00 38.52
1816.05 H 49.93 -54.12 11.21 0.73 -43.64 -13.00 30.64
1816.05 A% 47.94 -56.67 11.21 0.73 -46.19 -13.00 33.19
2270.06 H 45.36 -56.70 11.08 1.20 -46.82 -13.00 33.82
2270.06 \Y% 47.53 -54.43 11.08 1.20 -44.55 -13.00 31.55
2724.08 H 60.87 -41.02 13.10 1.28 -29.20 -13.00 16.20
2724.08 \% 53.47 -48.55 13.10 1.28 -36.73 -13.00 23.73
3178.09 H 43.65 -55.30 13.51 1.63 -43.42 -13.00 30.42
3178.09 \Y% 44.63 -54.36 13.51 1.63 -42.48 -13.00 29.48
3632.10 H 37.67 -61.03 14.07 1.61 -48.57 -13.00 35.57
3632.10 v 38.01 -60.68 14.07 1.61 -48.22 -13.00 35.22
4086.11 H 38.91 -59.13 13.74 1.36 -46.75 -13.00 33.75
4086.11 v 40.86 -57.31 13.74 1.36 -44.93 -13.00 31.93
4540.13 H 45.66 -51.57 14.14 1.66 -39.09 -13.00 26.09
4540.13 v 45.85 -51.33 14.14 1.66 -38.85 -13.00 25.85
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FM, Frequency: 454.0125MHz-25 kHz
908.03 H 56.43 -38.89 0.00 0.51 -39.40 -13.00 26.40
908.03 v 64.12 -27.87 0.00 0.51 -28.38 -13.00 15.38
1362.04 H 42.36 -61.19 8.73 1.20 -53.66 -13.00 40.66
1362.04 v 44.98 -59.28 8.73 1.20 -51.75 -13.00 38.75
1816.05 H 50.16 -53.89 11.21 0.73 -43.41 -13.00 30.41
1816.05 A% 48.46 -56.15 11.21 0.73 -45.67 -13.00 32.67
2270.06 H 45.17 -56.89 11.08 1.20 -47.01 -13.00 34.01
2270.06 A% 46.39 -55.57 11.08 1.20 -45.69 -13.00 32.69
2724.08 H 60.88 -41.01 13.10 1.28 -29.19 -13.00 16.19
2724.08 \Y% 52.68 -49.34 13.10 1.28 -37.52 -13.00 24.52
3178.09 H 4436 -54.59 13.51 1.63 -42.71 -13.00 29.71
3178.09 A% 45.36 -53.63 13.51 1.63 -41.75 -13.00 28.75
3632.10 H 37.85 -60.85 14.07 1.61 -48.39 -13.00 35.39
3632.10 \Y% 37.89 -60.80 14.07 1.61 -48.34 -13.00 35.34
4086.11 H 39.06 -58.98 13.74 1.36 -46.60 -13.00 33.60
4086.11 A% 39.11 -59.06 13.74 1.36 -46.68 -13.00 33.68
4540.13 H 46.07 -51.16 14.14 1.66 -38.68 -13.00 25.68
4540.13 v 46.93 -50.25 14.14 1.66 -37.77 -13.00 24.77
4FSK, Frequency: 454.0125MHz-12.5 kHz
908.03 H 56.12 -39.20 0.00 0.51 -39.71 -13.00 26.71
908.03 v 64.27 -27.72 0.00 0.51 -28.23 -13.00 15.23
1362.04 H 42.76 -60.79 8.73 1.20 -53.26 -13.00 40.26
1362.04 \% 45.36 -58.90 8.73 1.20 -51.37 -13.00 38.37
1816.05 H 49.84 -54.21 11.21 0.73 -43.73 -13.00 30.73
1816.05 A% 49.64 -54.97 11.21 0.73 -44.49 -13.00 31.49
2270.06 H 45.22 -56.84 11.08 1.20 -46.96 -13.00 33.96
2270.06 v 45.65 -56.31 11.08 1.20 -46.43 -13.00 3343
2724.08 H 61.39 -40.50 13.10 1.28 -28.68 -13.00 15.68
2724.08 v 53.09 -48.93 13.10 1.28 -37.11 -13.00 24.11
3178.09 H 43.63 -55.32 13.51 1.63 -43.44 -13.00 30.44
3178.09 v 45.83 -53.16 13.51 1.63 -41.28 -13.00 28.28
3632.10 H 39.06 -59.64 14.07 1.61 -47.18 -13.00 34.18
3632.10 \Y% 40.91 -57.78 14.07 1.61 -45.32 -13.00 32.32
4086.11 H 41.42 -56.62 13.74 1.36 -44.24 -13.00 31.24
4086.11 v 41.64 -56.53 13.74 1.36 -44.15 -13.00 31.15
4540.13 H 45.65 -51.58 14.14 1.66 -39.10 -13.00 26.10
4540.13 \Y% 45.98 -51.20 14.14 1.66 -38.72 -13.00 25.72

Note 1:The unit of antenna gain is dBd for frequency below 1GHz and is dBi for frequency above 1GHz.

Note 2:

Absolute Level = Substituted Level - Cable loss + Antenna Gain
Margin = Limit- Absolute Level
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7 - FREQUENCY STABILITY

Applicable Standard

FCC §2.1055, § 22.355, §74.464, and §90.213

Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external DC power supply and
the RF output was connected to a frequency counter via feed-through attenuators. The EUT was placed inside the
temperature chamber. The DC leads and RF output cable exited the chamber through an opening made for the

purpose.

After the temperature stabilized for approximately 20 minutes, the frequency output was recorded from the counter.

Test Data

Test Mode: Transmitting

Test Result: Compliance. Please refer to following tables.

FCC Part 90:

FM,12.5kHz, Reference Frequency: 453.2125 MHz, Limit: +2.5 ppm

Temperature Voltage Supplied 117\’: :asured Frequency Error
(C) (Vbc) T (ppm)
(MH2z)

230 453.2126584 0.35
220 453.2126382 0.30
-10 453.2126181 0.26

0 453.2125580 0.13

10 7.4 453.2125582 0.13
20 453.2125580 0.13

30 453.2125179 0.04
40 453.2124977 -0.01
50 453.2124873 -0.03
20 6.3 453.2124271 -0.16
20 8.4 453.2124070 -0.21

4FSK, 12.5kHz, Reference Frequency: 453.2125MHz, Limit: +2.5 ppm

Temperature Voltage Supplied Fl\,/: Z:?:::l:c(; Frequency Error

-30 453.2127452 0.54
-20 453.2127151 0.47
-10 453.2126945 0.43

0 453.2126449 0.32
10 7.4 453.2126448 0.32
20 453.2126445 0.32
30 453.2126144 0.25
40 453.2125961 0.21
50 453.2125739 0.16
20 6.3 453.2125631 0.14
20 8.4 453.2125230 0.05
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FCC Part 74:

FM, 12.5kHz, Reference Frequency: 455.0125 MHz, Limit: £5 ppm

Temperature Voltage Supplied Measured Frequency Error
(C) (Voo) e (ppm)
(MHz)

-30 455.0126009 0.22
-20 455.0125910 0.20
-10 455.0125811 0.18
0 455.0125609 0.13
10 7.4 455.0125009 0.00
20 455.0125000 0.00
30 455.0124906 -0.02
40 455.0124705 -0.06
50 455.0124303 -0.15
20 6.3 455.0124202 -0.18
20 8.4 455.0124001 -0.22

4FSK, 12.5kHz, Reference Frequency: 455.0125 MHz, Limit: £S5 ppm

Temperature Voltage Supplied Measured Frequency Error
(C) (Voo) He Ly (ppm)
(MHz)

-30 455.0125780 0.17
-20 455.0125660 0.15
-10 455.0125350 0.08
0 455.0124640 -0.08
10 7.4 455.0124639 -0.08
20 455.0124635 -0.08
30 455.0124931 -0.02
40 455.0124150 -0.19
50 455.0124081 -0.20
20 6.3 455.0124003 -0.22
20 8.4 455.0123996 -0.22

FM, 25kHz, Reference Frequency: 455.0125 MHz, Limit: £5 ppm

Temperature Voltage Supplied BAGOIITREE Frequency Error
(C) (Voo) Frequency (ppm)
(MHz)

-30 455.0126089 0.24
-20 455.0125988 0.22
-10 455.0125787 0.17
0 455.0125589 0.13
10 7.4 455.0125019 0.00
20 455.0125000 0.00
30 455.0124986 0.00
40 455.0124800 -0.04
50 455.0124709 -0.06
20 6.3 455.0124508 -0.11
20 8.4 455.0124406 -0.13
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FCC Part 22:

FM, 12.5kHz, Reference Frequency: 454.0125MHz, Limit: £5.0ppm

Temperature Voltage Supplied Measured Frequency Error
(C) (Voo) HELESy (ppm)
(MHz)
-30 454.0125991 0.22
-20 454.0125892 0.20
-10 454.0125693 0.15
0 454.0125395 0.09
10 7.4 454.0125296 0.07
20 454.0125290 0.06
30 454.0125198 0.04
40 454.0124999 0.00
50 454.0124897 -0.02
20 6.3 454.0124696 -0.07
20 8.4 454.0124591 -0.09
4FSK,12.5kHz, Reference Frequency: 454.0125MHz, Limit: £5.0ppm
Temperature Voltage Supplied Measured Frequency Error
(C) (Voo) HEE (ppm)
(MHz)
-30 454.0125869 0.19
-20 454.0125768 0.17
-10 454.0125667 0.15
0 454.0125366 0.08
10 7.4 454.0125365 0.08
20 454.0125361 0.08
30 454.0124859 -0.03
40 454.0124751 -0.05
50 454.0124148 -0.19
20 6.3 454.0124039 -0.21
20 8.4 454.0123928 -0.24

FM, 25kHz, Reference Frequ

ency: 454.0125MHz,

Limit: £5.0 ppm

Temperature Voltage Supplied Measured Frequency Error
(C) (Voo) e oy (ppm)
(MHz)
-30 454.0125899 0.20
-20 454.0125694 0.15
-10 454.0125496 0.11
0 454.0125393 0.09
10 7.4 454.0125293 0.06
20 454.0125290 0.06
30 454.0125193 0.04
40 454.0124889 -0.02
50 454.0124785 -0.05
20 6.3 454.0124583 -0.09
20 8.4 454.0124181 -0.18
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8 -

TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

Regulations: FCC §90.214

Test Procedure

a)
b)

©)

d)
e)

g)
h)

)

k)

Connect the EUT and test equipment as shown on the following block diagram.

Set the Spectrum Analyzer to measure FM deviation, and tune the RF frequency to the transmitter assigned
frequency.

Set the signal generator to the assigned transmitter frequency and modulate it with a 1 kHz tone at

+12.5 kHz deviation and set its output level to -100dBm.

Turn on the transmitter.

Supply sufficient attenuation via the RF attenuator to provide an input level to the Spectrum Analyzer that is 40
dB below the maximum allowed input power when the transmitter is operating at its rated power level. Note
this power level on the Spectrum Analyzer as Py.

Turn off the transmitter.

Adjust the RF level of the signal generator to provide RF power equal to Py. This signal generator RF level shall
be maintained throughout the rest of the measurement.

Remove the attenuation 1, so the input power to the Spectrum Analyzer is increased by 30 dB when the
transmitter is turned on.

Adjust the vertical amplitude control of the spectrum analyzer to display the 1000 Hz at +4 divisions vertically
centered on the display. Set trigger mode of the Spectrum Analyzer to “Video”, and tune the “trigger level” on
suitable level. Then set the “tiger offset” to -10ms for turn on and -15ms for turn off.

Turn on the transmitter and the transient wave will be captured on the screen of Spectrum Analyzer. Observe
the stored display. The instant when the 1 kHz test signal is completely suppressed is considered to be t,,. The
trace should be maintained within the allowed divisions during the period t; and t,.

Then turn off the transmitter, and another transient wave will be captured on the screen of Spectrum Analyzer.
The trace should be maintained within the allowed divisions during the period ts.

EUT — Attenuator 1 |—{ Attenuator 2

Spectrum Analyzer

JIoUIqUIO))

Signal
Generator
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Test Data
Test Mode: Transmitting

Test Result: Compliance. Please refer to the following table and plots.

Channel Spacin Transient Period q
p g Transient Frequency Result
(kHz) (ms)
<10(t;) +12.5 kHz
12.5 <25(t) +6.25 kHz Pass
<10(ts) +12.5 kHz
453.2125_Turn On 453.2125_Turn Off
® CF  453.2125 MHz Real Time OFF ® CF  453.2125 MHz Real Time OFF
Ref Lvi DEMOD BW: 30 kHz AF-Signal Ref Lvi DEMOD BW: 30 kHz AF-Signal
50 dem FM [Hz] 50 dem FM [HZ]
315 db orfeet ”I
10k
7.8K
5.2K
2.6K
OFF1
OFF2
-2.
5.2K
7.8K
IR
START 0 s STOP 100 ms JusTART os STOP 100 ms
Date: 23.AUG.2021 12:59:36 Date: 23.AUG.2021 13:06:17

xxwis END OF REPORT ####%
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