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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

EUT Name: | DIGITAL PORTABLE RADIO

Test Model: | BD502 U(1)

Multiple Models: | BD505 U(1), BD506 U(1),BD508 U(1)

Model Difference: | Refer to the DOS letter

Model: | HKA01212010-XQ

Adapter

. Input: | AC 100-240V~50/60Hz, 0.5A
Information

Output: | DC 12V 1.0A 12.0W

Rated Input Voltage: | DC 7.2V from Battery or DC 12V from Base charger

Serial Number: | RDG210326003-RF-S1

EUT Received Date: | 2021.03.27

EUT Received Status: | Good

Technical Specification

Operation Frequency Range (MHz): | 400-470

Rated RF Output Power (Conducted) (W): E{‘)%?gv"::rr ll;v:ll 14

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

Objective

This test report is prepared on behalf of Hytera Communications Corporation Limited in accordance with
Part 2, and Part 22,74,80 and 90 of the Federal Communication Commissions rules.

Related Submittal(s)/Grant(s)

No related submittal(s)/grant(s).

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, Part 80 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.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG210326003-00A

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: 523 dB

Unwanted Emissions, conducted +1.5dB
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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Report No.: RDG210326003-00A

SYSTEM TEST CONFIGURATION

Description of Test Configuration

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

Equipment Modifications

No modification was made to the EUT.

EUT Exercise Software

No software was tested in test.

Support Equipment List and Details

Manufacturer Description Model Serial Number
Wenschel Terminations 1440 MD477
Support Cable List and Details
Cable Shielding Ferrite Length
Description Cable Core (m) et U
/ / / / / /
Block Diagram of Test Setup
EUT | Ter(r)r:]isnati ;
Q
@
Non-Conductive Table 80/150 cm
above Ground Plane
- 1.5 Meter >
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG210326003-00A

Test Equipment List
Manufacturer Description Model Serial Number Calibration | Calibration
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 2020-09-12 | 2021-09-12
Unknown Coaxial Cable C-NJINJ-50 C-1000-01 2020-09-05 | 2021-09-05
Unknown Coaxial Cable C-NJNJ-50 C-0400-02 2020-09-05 | 2021-09-05
Unknown Coaxial Cable C-NJNJ-50 C-0530-01 2020-09-24 | 2021-09-24
Sonoma Amplifier 310N 185914 2020-10-13 | 2021-10-13

Farad Test Software EZ-EMC V1.1.4.2 N/A N/A

Radiated emissions above 1GHz
ETS-Lindgren Horn Antenna 3115 9912-5985 2020-10-13 | 2023-10-12
R&S Spectrum Analyzer FSP 38 100478 2020-07-07 | 2021-07-07
HUBER+SUHNER Coaxial Cable SUCOFLEX 126EA | MY369/26/26EA | 2020-09-25 | 2021-09-25
Mini Pre-amplifier ZVA-183-S+ 5969001149 2020-09-05 | 2021-09-05
ETS-Lindgren Horn Antenna 3115 000 527 35 2018-10-12 | 2021-10-12
Unknown Coaxial Cable C-NJNJ-50 C-0200-02 2020-09-05 | 2021-09-05
Agilent Signal Generator E8247C MY43321350 | 2020-12-09 | 2021-12-08
RF Conducted Test
Rohde & Schwarz Spectrum Analyzer FSEB 7 8463211015 2020-04-25 | 2021-04-24
Rohde & Schwarz Spectrum Analyzer FSEB 7 8463211015 2021-04-25 | 2022-04-24
R&S EMI Test Receiver ESR3 102453 2020-09-12 | 2021-09-12
R&S Spectrum Analyzer FSU 26 200160/026 2020-04-25 | 2021-04-24
R&S Spectrum Analyzer FSU 26 200160/026 2021-04-25 | 2022-04-24
yzjingcheng Coaxial Cable KTRFBU-141-50 41005012 2020-09-05 | 2021-09-05
E-Microwave Blocking Control EMDCB-00036 0E01201048 2020-05-06 | 2021-05-06
Weinschel Coaxial Attenuators 53-20-34 LN749 2020-09-06 | 2021-09-06
E-Microwave Coaxial Attenuators EMCA30-200SN-6 OE00803029 2020-09-06 | 2021-09-06
HP RF Communications Test Set 8920A 3438A05201 2020-07-07 | 2021-07-07
ESPEC Constant temperature and ESX-4CA 018 463 2021-03-10 | 2022-03-09
humidity Tester

UNI-T Multimeter UT39A M130199938 2020-07-01 | 2021-07-01

Pro instrument DC Power Supply pps3300 3300012 N/A N/A
Ouli Band Rejector Filter 400-470M 087 2021-01-23 | 2022-01-23

* 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: RF Conducted Radiated emissions
Temperature: 25.4°C~27.4°C 25.8°C
Relative Humidity: 39 %~49 % 40~47 %
ATM Pressure: 100.3 kPa~101.6 kPa 101.5 kPa
Tester: Levi Shi Burt Hu, Joker Chen
Test Date: | 2021-04-16~2021-05-22 2021-04-08~2021-04-15
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG210326003-00A
SUMMARY OF TEST RESULTS

S/N FCC Rules Description of Test Results
1 §1.1310 and §2.1093 RF Exposure Compliance
§2.1046; § 22.727; .
2 §80.215; §74.461: §90.205 RF Output Power Compliance
3 §2.1047 Modulation Characteristic Compliance
§2.1049;§22.357;§ 22.731;
4 §74.462;§80.205; §80.207 Occupied Bandwidth & Emission Mask Compliance
§90.209; §90.210
§2.1051; §22.861; §74.462; . o . .
5 §80.211:§90.210 Spurious Emission at Antenna Terminal Compliance
§2.1053;822.861; . . . .
6 §74.462:880.211:§90 210 Spurious Radiated Emissions Compliance
§2.1055; § 22.355; - .
7 §74464: §80.209: §90.213 Frequency Stability Compliance
8 §90.214 Transient Frequency Behavior Compliance
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1 - RF EXPOSURE

Applicable Standard
FCC§1.1310 and §2.1093.

Test Result

Compliance, please refer to the SAR report: RDG210326003-20A.

Page 9 of 51




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG210326003-00A
2 - RFOUTPUT POWER

Applicable Standard
FCC §2.1046, § 22.727, §74.461, §80.215 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:

RB/W Video B/W
100 kHz 300 kHz

Test Data
Test Mode: Transmitting

Test Result: Compliance. Please refer to following table.

Condulf(t)fv:‘(lle?utput Limit

Channel Test Test F L (dBm) (i) Note

Separation | Modulation | Channel requency High Low High Low
(MHz)

Power Power Power Power
Level Level Level Level

Low 400.0125 36.300 30.720 36.81 30.79 FCC
Middle 453.2125 36.610 30.700 36.81 30.79

FM High 469.9875 36.370 29.860 36.81 30.79 FCC Part 90

Additional | 455.0125 36.550 30.580 36.81 30.79 FCC Part 74

Additional | 454.0125 36.580 30.630 36.81 30.79 FCC Part 22

12.5kHz

Low 400.0125 36.380 29.900 36.81 30.79 FCC
Middle 453.2125 36.790 30.630 36.81 30.79
4FSK High 469.9875 36.480 29.810 36.81 30.79 FCC Part 90

Additional | 455.0125 36.560 30.530 36.81 30.79 FCC Part 74

Additional | 454.0125 36.600 30.610 36.81 30.79 FCC Part 22

Additional | 459.9875 36.400 30.280 36.81 30.79 FCC Part 80

25kHz FM Additional | 455.0125 36.550 30.560 36.81 30.79 FCC Part 74

Additional | 454.0125 36.570 30.600 36.81 30.79 FCC Part 22

Note: The high rated power level is 4W(36dBm), and low rated power level is 1 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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Part 74, Additional Channel, 455.0125 MHz High Power
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4FSK, 12.5kHz:
FCC, Low Channel, 400.0125 MHz High Power

FCC, Low Channel, 400.0125 MHz Low Power

Part 90, Middle Channel,453.2125 MHz High Power

Spectrum () = Spectrum | o
Ref Level 50.00 d&m Offset 20.20 dB « RBW 100 kM2 Ref Level 50.00 dim Offset 20.20 dB & RBW 100 kM2
p= At 40 @8 SWT 1ms & VBW 300 kHz Mode Sweep  Input 1 aC b ALt 40 d8  SWT 1ms & VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
mif1] 36.38 dim mi[1] 29.90 dim)|
400.01250 MHzZ, 400.01390 MHz
40 40
P
30.d8 £ 30.d8 —
P 2%
20 - 20 =
/ Y / ,
/ \ / N\
10d8 - - 10d8 -
/ \
o - o
/ /
/ \ /
-10 dBém -10 dBém T
s \k
d | d A [\
20 ! 20
1 ]
et ;u«J‘#""r A v;,-
LR e 30 dgm Pt LA
v | AT AT R PN
40 -40
CF 400.0125 MHz E-UI pts Span 1.0 MHz CF 400.0125 MHz
LRI DU

501 pts Span 1.0 MHz
%

Part 90, Middle Channel,453.21.25 MHz Low Power

Part 90, High Channel, 469.9875MHz High Power

Spectrum (%) ka2
Ref Level 50.00 dim  Offset 20.20 0B w RBW 100 hHz

Spectrum () = Spectrum | o
Ref Level 50.00 dam  Offset 20.20 dB & RBW 100 kHz Ref Level 50.00 dam  Offset 20.20 dB & RBW 100 kHz
= Att 40 @8 SWT 1ms & VBW 300 kHz Mode Sweep  Input 1 aC b ALt 40 d8  SWT 1ms & VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
mi[1] 36.79 dBm mi[1] 30.63 diam|
453.21050 MHZ 453.21540 MHz
40 o 40
=
o Bt M1
30 dB E 30 dB o
i \ / )
20 20
f/ % F,
/
» A\ % / 5
10 dB - 10 @B 7 -
\ /
¢ 7 - 0 Y \\
/ / \
-10 dBm 7 - -10 dBm
£ N, A
\
-20 dl - - -20 d
and |A' _pf VT v/\ MI\
sopede ™™ A [V
st el = Moo taahd pet” R kT Y
- 3R X P
40 dB ~40 dBi
CF 453.2125 MHz E_I'II pts Span 1.0 MHz CF 453.2125 MHz
e e

501 pts Span 1.0 MHz
— w
| Measuring... e 4

Part 90, High Channel, 469.9875 MHz Low Power

L 5_“1 pts Span 1.0 MHz
L il i 53 CR

Ref Level 50.00 dém  Offset 20.20 0B w RBW 100 bz
be ant 4008 BWT ims ® VBW 300 kH:  Mode Sweep  Input 1 AC o att s0¢n  SWT Lms @ VBW 300 kH: Mode Sweep
@ 1Pk Max @ 1Pk Max
CITEY] 36.48 dBm M) 29.81 dBm|
469.98750 MHz 469986890 MHz
40 . 40
b
S| e 1
30 de 30 dB
\ e e
20 . k: 20 £ =
\
\ /
/ N N
10 dby i X 10 dby v
/ ] / \
0 - 0 E
/ i /’ \
\
-10 dem 1 -10 dam ,
/’I \\
19
-20 dl . -20 d
L T 7
das S
"l
S o
e i T g oo Ao M, Kt
i Lo Vo]
40 day 40 88
CF 4609875 MHz CF 460.9875 MHz

501 pts Span 1.0 MHz
S — —
C )il | Measuring... VAl g

Page 13 of 51




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG210326003-00A

Part 74, Additional Channel, 455.0125 MHz High Power
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FM, 25kHz:
Part 80, Additional Channel,459.9875 MHz High Power
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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.
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Please refer to the following tables and plots.

Audio Frequency Response — High Power

Channel Spacing: 12.5kHz Carrier Frequency: 453.2125 MHz
Modulation Response
Frequency data
(;f)) _(1?)%)2 . AUDIO FREQUENCY RESPONSE
400 -8.23
500 -5.97 70 —— —_—
600 -4.30 =)
700 .98 E’ 20 / —
800 -1.87 = //
900 20.89 £ a0 =
1000 0.00 E /7
1200 1.58 E 20 — P
1400 2.94 Z = /
1600 4.13 £ s —
1800 5.17 i —
2000 6.03 180
2200 6.67 250 500 1000 2000
2400 7.14 FREQUENCY (Hz)
2600 7.41 | —andio frequency response up limit lowe limit
2800 7.46
3000 6.50
Channel Spacing: 25kHz Carrier Frequency: 459.9875 MHz
Modulation Response
Frequency data
(;(I)f)) _(1(;]35)4 20 AUDIO FREQUENCY RESPONSE
400 -8.71
500 -6.34 - —
600 -4.61 g /:“;_
700 -3.20 E 20 —=
800 -2.03 E /
900 -0.95 e -3.0
1000 0.00 E —
1200 1.65 5w — =
1400 2.99 < //
1600 4.05 g a0 —
1800 4.90 ¢ —
2000 5.58 E 18.0
2200 616 250 500 1000 2000
2400 6.74 FREQUENCY (Hz)
2600 7.48 | —Andio fequency response up limit I limit
2800 8.31
3000 791
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Modulation Limiting — High Power

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 0.575 0.081 0.624 0.085 2.5
400 0.768 0.084 0.823 0.079 2.5
500 0.994 0.082 1.020 0.084 2.5
600 1.192 0.068 1.185 0.090 2.5
700 1.389 0.073 1.374 0.072 2.5
800 1.592 0.071 1.622 0.077 2.5
900 1.743 0.076 1.762 0.074 2.5
1000 1.813 0.067 1.825 0.078 2.5
1200 1.950 0.070 1.968 0.074 2.5
1400 2.003 0.065 2.010 0.087 2.5
1600 2.003 0.080 2.020 0.078 2.5
1800 2.024 0.071 2.040 0.087 2.5
2000 2.037 0.079 2.010 0.088 2.5
2200 2.034 0.069 1.970 0.089 2.5
2400 1.981 0.069 1.890 0.090 2.5
2600 1.915 0.094 1.860 0.086 2.5
2800 1.810 0.076 1.780 0.072 2.5
3000 1.518 0.072 1.530 0.072 2.5

Madulation Limiting
3.0

* / -
g 13 //
§ L0 //
E 03
=
=
oo
300 go0 a0n 1200 1500 1800 2100 2400 2700 3000
Audio Frequency (Hz)
——Instanianeows Deviation (FE-+20dB} [kHz] e nstan fanecns Deviation (F-20dB) [kHz]
— Steady-state Deviation (@~20dB) [kHz] — Steady-state Deviation (f-20dB) [kEz]
1T it
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Channel Spacing: 25kHz Carrier Frequency: 459.9875 MHz
Instantaneous Steady-state
Audio Frequency (Hz) Deviation Deviation Deviation Deviation Limit
(@+20dB) (@-20dB) (@+20dB) (@-20dB) [kHz]
[kHz] [kHz] [kHz] [kHz]
300 1.041 0.071 0.987 0.061 5
400 1.425 0.069 1.435 0.074 5
500 1.905 0.083 1.924 0.073 5
600 2.295 0.077 2.296 0.081 5
700 2.725 0.082 2.710 0.080 5
800 3.136 0.087 3.153 0.072 5
900 3.423 0.066 3.435 0.069 5
1000 3.558 0.069 3.576 0.063 5
1200 3.886 0.070 3.864 0.079 5
1400 3.968 0.070 3.978 0.077 5
1600 3.928 0.089 3.954 0.061 5
1800 3.867 0.069 3.837 0.069 5
2000 3.798 0.081 3.758 0.066 5
2200 3.798 0.071 3.748 0.061 5
2400 3.722 0.067 3.711 0.086 5
2600 3.846 0.091 3.789 0.067 5
2800 3.923 0.082 3.902 0.074 5
3000 3.559 0.074 3.628 0.068 5
DNodulation Limiting
8.0
50
a0 MW = - __‘#___5\
g 30 /
d
é 2.0 <
: L
0.0 = =
300 B0 90y 1200 1500 1800 2100 2400 2700 3000
Audio Frequency (Hz)
Ingtan taneons Dieviation ([§+204B) [kHz] — Instaniansons Deviation (F-204B) [kHz)
— Steady-state Devigtion (B-204B) [kHz] —— Steady-state Deviation (F-20dB} [kHz]
T |znit T ilt
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Audio Frequency Low Pass Filter Response — High Power

Channel Spacing: 12.5kHz AUDIO FREQUENCY RESPONSE
Carrier Frequency: 453.2125 MHz u
[\
: -10.8
Audio Respon§e Limit \\
Frequency | Attenuation (dB) = g .
(kHz) (dB) g \
3.0 54 0.0 § at N
= 400 S
- NN
35 -13.4 -6.7 = NN
é -G8 \‘
4.0 -19.5 -12.5 = N
T 1 -
5.0 -28.6 222 % \\\
-F0.8
=
7.0 -42.7 -36.8 % 00 \\\
10.0 -58.4 -52.3 08 \
10 108 1000
15.0 -74.8 -69.9
FREQUENCY (kHz)
20.0 -87.1 -82.5 —Response Limit
Aftenvation
Channel Spacing: 25kHz
Carrier Frequency: 459.9875 MHz
Audio e — AUDIO FREQUENCY RESPONSE
. Limit 03
Frequency | Attenuation (dB)
(kHz) (dB) 00 [\ S
3.0 5.1 0.0 N
g 20 ‘\ s
=z [~
3.5 -11.9 -2.7 Z. a0 b, ™,
: ANTIINN
4.0 -17.6 50 [|B o .
5.0 -26.7 -8.9 % 500 K <
N
7.0 433 (147 | |5 o ‘\
=
Z o
10.0 -57.4 -20.9 g \
& o0
15.0 -72.9 -28.0 8 N
200 —
20.0 -86.6 -28.0 10 20 1000
30.0 -86.7 -28.0 FREQUENCY (kHz)
50.0 -86.9 -28.0 | Attonuadon
70.0 -87.1 -28.0
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4 — OCCUPIED BANDWIDTH & EMISSION MASK

Applicable Standard

FCC §2.1049, §22.357, § 22.731, §74.462, §80.205, §80.207,§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 5.311 10.421 5.311 10.421 FCC
Middle 453.2125 5.311 10.321 5.311 10.321
1o, [ High 469.9375 5311 10.321 5311 10.321 FCC Part 90
Additional | 455.0125 5311 10.421 5311 10.421 FCC Part 74
Additional | 454.0125 5.311 10.321 5.311 10.321 FCC Part 22
Low 400.0125 7.415 9.419 7.615 10.120 FCC
Middle 453.2125 7.415 9.719 7.816 9.419
St [ High 469.9375 7315 9218 7515 10.120 FCC Part 90
Additional | 455.0125 7.415 9.218 7.114 9.820 FCC Part 74
Additional | 454.0125 7.715 9.719 7.415 9.820 FCC Part 22
Additional | 459.9875 10.621 15.832 10.621 15.832 FCC Part 80
251(1\:12 Additional | 455.0125 10.621 15.832 10.621 15.832 FCC Part 74
Additional | 454.0125 10.621 15.832 10.621 15.832 FCC Part 22

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: 1 1KOF3E

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 11KO0F3E.

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 16K0F3E.

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 7K60F1E.
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FM, 12.5kHz, High Power:

Low Channel

Marker 1 [T1] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl -15.39 dBm VBW 1 kHz Ref Lvl VBW 1 kHz
40 dBm 400.00743988 MHz SWT 25 s Unit dBm 40 dBm SWT 50 s Unit dBm
40 40
30.2 @B Offset a 30.2 @B Offset a
|01 33.[7 dB
30| - 30|
20 20
10 10
o [7.7 aB / \
0 0 / \
-10] -10]
-30) H _30] / m \
-40 Nﬂ -40
it ot LA b oo R L By
—50 -50|
-B0l -B0l
Center 400.0125 MHz 5 kHz/ Span 50 kHz Center 400.0125 MHz 10 kHz, Span 100 kHz
Date: 06.MAY 2021 11:22:53 Date: 06.MAY 2021 14:1B:34
.
Middle Channel
Delta 1 [T1] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl -2.46 dB VBW 1 kHz Ref Lvl VBW 1 kHz
45 dBm 10.32064128 kHz SHT 25 s Unit dBm 40 dBm SWT 50 s Unit dBm
4! 40,
30.2 @B Offsgt 30.2 @B Offsgt
40| A A
|01 33.B dB 30
30|
20
20|
10|
10
|——>D2 |7.39 dB / \
0
’ / \
-10]
-10]
l” oolese
-30 1
-30]
-40|
‘ | I AT YT e W TR
A s WM R m MWW el
gl
-50]
_5! -60l
Center 453.2125 MHz 5 kHz/ Span 50 kHz Center 453.2125 MHz 10 kHz/ Span 100 kHz
Date: 06.MAY 2021 12:04:43 Date: 06.MAY 2021 14:23:24
.
High Channel
Delta 1 [T1] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl 9.89 dB VBW 1 kHz Ref Lvl VBW 1 kHz
45 dBm 10.32064128 kHz SHT 25 s Unit dBm 40 dBm SHT 50 s Unit dBm
4! 40,
30.2 @B Offsgt 30.2 @B Offsgt
40| A A
|01 33.B4 dB 30|
30|
20|
20
10|
10) —- -
——D2 [7.34 dB| J
! / \
- 10|
-10]
72D / u““ \
-30] T
-30]
I | “ohUhay by
ey St ¥ e '
e LIPS
_5! -60l
Center 4639.3875 MHz 5 kHz/ Span 50 kHz Center 4639.3875 MHz 10 kHz/ Span 100 kHz

Date: 06.MAY 2021 12:14:33

Date: 06.MAY 2021

14:31:26
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Additional Channel Part 74, 455.0125 MHz

Delta 1 [T1] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl 1.05 dB VBW 1 kHz Ref Lvl VBW 1 kHz
45 dBm 10.42084168 kHz SWT 25 s Unit dBm 40 dBm SWT 50 s Unit dBm
4! 40,
30.2 @B Offsgt 30.2 @B Offsgt
40| A
|01 33.p2 dB 30|
30|
20|
20|
10|
10
——D2 [7.62 dB|
0
! / \
-10]
-10]
_ooferen I
¥
_a0] }
1, LYY D 8 Y %MMMWMMW
-50|
_5! -60I
Center 455.0125 MHz 5 kHz, Span 50 kHz Center 455.0125 MHz 10 kHz/ Span 100 kHz
Date: 0B.MAY 2021 12:22:20 Date: 0B.MAY 2021 14:36:20
..
Additional Channel Part 22, 454.0125 MHz
Delta 1 [T1] RBW 100 Hz RF ATt 40 dB RBW 100 Hz RF Att 40 dB
Ref LvI -18.67 dB VBW 1 kHz Ref Lvl VBW 1 kHz
40 dBm 10.32064128 kHz SWT 25 s unit dBm 40 dBm SWT 50 s Unit dBm
Y 40
30.2 {B Offset 30.2 @B Offset
| D1 34.[84 dBi A
3 30|
2 20|
u D2 8 84 af 10 / \
0
-1 - 10| / \
,2 S
s | 3 / J |
L Ih
. lJ"'LLlFl 4w..|n“u b.wl] L J-l ,Egjmmbjﬁ v iq‘:ﬂﬁ!! AMM
—6( -B0l
Center 454.0125 MHz 5 kHz/ Span 50 kHz Center 454.0125 MHz 10 kHz/ Span 100 kHz
Date: 22.MAY.2021 15:48:58 Date: 0B.MAY 2021 14:44:41
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FM, 12.5kHz, Low Power:
Low Channel

Marker 1 [T1) RBW 100 Hz  RF Att 40 dB RBW 100 Hz  RF Att 40 dB
Ref Lvl -21.24 dBm VBW 1 kHz Ref Lvl VBW 1 kHz
40 dBm 400.00743988 MHz  SHT 25 s Unit dBm 40 dBm SUT 50 s Unit dBm
40, 40,
30.2 B Offoht . 30.2 B Offoht
T or s @ 30
20 20
10| 10|
L 02 p.45 af
0 0 / \
10| -10]
o _oolesen
_3g ||J 30 \ﬂ '
ot Ak e L Al syl sk, JXTENTAIRTIVIN I A NIAT gl Aty
Lammd L kihian W ¥ UL L) b AL
-60l -60l
Center 400.0125 MHz 5 KHz, Span 50 KHz Center 400.0125 MHz 10 khHz/ Span 100 kHz
Date: 06.MAY 2021 11:08:08 Date: 06.MAY 2021 14:16:08
.
Middle Channel
Delta 1 [T1) RBW 100 Hz  RF Att 40 dB RBW 100 Hz  RF Att 40 dB
Ref Lvl -5.40 dB VB 1 khz Ref Lvl VB 1 khz
40 dBn 1032084128 KHz  SWT 255 Unit dBm 40 dBn SHT 50 s Unit dBm
40, 40,
30.2 B Offsht . 30.2 B Offsht
oo proE 30
20| 20|
10 L I 10
L 02 b.37 o
0 0 / \
— 10| - 10|
2 o
-30) -30) “'V m
-ap § _4g) ‘Ill 'h
ol I A Wm o AR ol \F M\J .
o Wi i
—60l -60l
Center 453.2125 MHz 5 kHz, Span 50 kHz Center 453.2125 MHz 10 khz, Span 100 kHz
Date: 0B.MAY 2021 11:58:43 Date: 0B.MAY 2021 14:26:21
.
High Channel
Delta 1 [T1] RBW 100 Hz  RF Att 40 dB RBW 100 Hz  RF Att 40 dB
Ref Lvl 10.03 dB VB 1 khz Ref Lvl VB 1 khz
40 dBm 10.32084128 KHz ST 25 s Unit dBm 40 dBm SHT 50 s Unit dBm
40 40
30.2 @B Offsgt a 30.2 @B Offset
B S E N CEGE i 0
20| 20|
10| — 10|
L 02 p.33 df
0 0 / \
-10] -10]
o o
-30) | -30) i
0 I 0 ¥
o et et i llbdy o xl ‘”‘\UJ‘:’% TG, Y NPT | 50 sy e | “« L gl
by W by ey Ay ¥ Nt
-B0l -B0l
Center 469.3875 MHz 5 kHz, Span 50 kHz Center 469.3875 MHz 10 khHz/ Span 100 kHz

Date:

06.MAY 2021

12:10:52

Date:

06.MAY 2021 14

:28:43
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Additional Channel Part 74, 455.0125 MHz

Marker 1 [T1] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl -138.25 dBm VBUW 1 kHz Ref Lvl VBUW 1 kHz
40 dBm 455.00743988 MHz SWT 25 s Unit dBm 40 dBm SWT 50 s Unit dBm
40, 40,
30.2 @B Offset 30.2 @B Offset
) )
30 =5t t 30
20 20

D2 B.34 dB|

_oojerp—

-50)

ot i |

TR, e M y W

Center 455.0125 MHz 5 kHz/ Span 50 kHz Center 455.0125 MHz 10 kHz, Span 100 kHz
Date: 06.MAY 2021 12:18:28 Date: O0B.MAY 2021 14:3B:44
.
Additional Channel Part 22, 454.0125 MHz
Delta 1 [T11] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl 0.48 dB VBW 1 kHz Ref Lv VBW 1 kHz
40 dBm 10.32064128 kHz SWT 25 s Unit dBm 40 dBm SWT 50 s Unit dBm
40, 40
30.2 @B Offsgt 30.2 @B Offsgt
A A
30=Et—25-p6—b 30]
20 20

|——02 B.38 dB|

-30 | | -30 I A
-40) M _ap| I u\l
VL A e 1 Y YT L 1 A T
-60 -60
Center 454.0125 MHz 5 kHz/ Span 50 kHz Center 454.0125 MHz 10 kHz/ Span 100 kHz
Date: 06.MAY 2021 12:24:57 Date: 06.MAY 2021 14:42:27
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4FSK, 12.5kHz, High Power:

Low Channel

Delta 1 [T1] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl -0.87 dB VBW 1 kHz Ref Lvl VBW 1 kHz
40 dBm 9.41883768 kHz SHT 25 s Unit dBm 40 dBm SHT 50 s Unit dBm
40, 40,
30.2 @B Offsgt 30.2 @B Offsgt
A A
30 30
|01 27.p6 dB
20 ) %‘ 20 Jjﬂ\l
10) “‘ 10)
D—DQ 1.26 dB| I\j ol
o i I
-30] Jw _30) /l/ \
-40 l -40 F
, TR R Syl s A by
—60l -60l
Center 400.0125 MHz 5 kHz/ Span 50 kHz Center 400.0125 MHz 10 kHz/ Span 100 kHz
Date: 06.MAY 2021 11:52:56 Date: 06.MAY 2021 11:50:51
.
Middle Channel
Marker 1 [T11] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl -6.50 dBm VBW 1 kHz Ref Lvl VBW 1 kHz
40 dBm 453.20784068 MHz SHT 25 s Unit dBm 40 dBm SHT 50 s Unit dBm
40, 40,
30.2 @B Offsgt 30.2 @B Offsgt
A A
30| 30|
|01 27.(17 dB
N AAMJM N
(J' UH‘ ?V %
‘
10 ." " —-— 10
D—Dz 1.17 dB] i o
i N’“ Aq.i . / f K\
30 .jl %I 30 / RL \
; vt Al
—60l -60
Center 453.2125 MHz 5 kHz/ Span 50 kHz Center 453.2125 MHz 10 kHz/ Span 100 kHz
Date: 0B.MAY 2021 12:36:48 Date: 0B.MAY 2021 14:12:16
.
High Channel
Delta 1 [T1] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl -2.93 dB VBW 1 kHz Ref Lvl VBW 1 kHz
40 dBm 9.21843687 kHz SHT 25 s Unit dBm 40 dBm SHT 50 s Unit dBm
40 40
30.2 @B Offsgt 30.2 @B Offsgt
A A
30| 1 30 1 dB; — 30|
20 /’wl‘,mjl}ﬂw 20
10| lil' Lm - — 10|
| ——D52 U.21 dB J—’l’
0 / I 0
-10] i H -10]
o IM [
-30 ‘\I _30] /
_ap| 40|
ol UL P (e i 0 MW\WW)‘ MW
LA AR BLAAUAY L el ‘l|| -
-B0l -B0l
Center 4639.3875 MHz 5 kHz/ Span 50 kHz Center 4639.3875 MHz 10 kHz, Span 100 kHz

Date: 06.MAY 2021 12:46:18

Date:

06.MAY 2021

14:01:01
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Additional Channel Part 74, 455.0125 MHz

Delta 1 [T1] RBW 100 Hz RF ATt 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvi 2.22 dB VBW 1 kHz Ref Lvl VBUW 1 kHz
40 dBm 9.21843687 kHz SWT 25 s unit dBm 40 dBm SWT 50 s Unit dBm
a4 40,
30.2 {B Offset 30.2 @B Offsgt &
30—Dl 30./91 dB 30
i f \1
1 P “[\ill 10
D2 |4.91 d f
i o
-1 A ] - 10|
) »ITr ‘H‘“'H B Wl
50l M By JAfh %.M 50 WWWWW’
—~6( -60I
Center 455.0125 MHz 5 kHz/ Span 50 kHz Center 455,0125 MHz 10 kHz, Span 100 kHz
Date: 22_MAY.2021 15:44:20 Date: 0B6.MAY 2021 13:48:40
.
Additional Channel Part 22, 454.0125 MHz
Marker 1 [T1] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl -2.42 dBm VBW 1 kHz Ref Lvl VBW 1 kHz
40 dBm 454.00774048 MHz SWT 25 s Unit dBm 40 dBm SWT 50 s Unit dBm
40, 40
30.2 @B Offsgt 30.2 @B Offsegt
A A
30 30

|01 25.[79 dB H
20 ol 20

—
[

EMD—H H

-20) 1,\ -20) / J‘
-30 + i -30

f \ g

T

f | e Ao

-60 -60

Center 454.0125 MHz 5 kHz/ Span 50 kHz Center 454.0125 MHz
Date: 06.MAY 2021 12:54:27 Date: 06.MAY 2021 13:52:24

10 kHz/

Span 100 kHz
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4FSK, 12.5kHz, Low Power:
Low Channel

Delta 1 [T11] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl -0.87 dB VBUW 1 kHz Ref Lvl VBUW 1 kHz
35 dBm 10.12024048 kHz SWT 25 s Unit dBm 40 dBm SWT 50 s Unit dBm
3 40,
30.2 @B Offset 30.2 @B Offset
30 A A

30

|01 21.[r3 dB 7

0 - r i

|—>02 (4.21 4

: . aa
AR i

_s0) l! [ ,
[Ty pid i VO Y T P

WP T

-B0|
-6 -60l

Center 400.0125 MHz 5 kHz/ Span 50 kHz Center 400.0125 MHz 10 kHz/ Span 100 kHz

Date: 06.MAY 2021 11:37:14 Date: 06.MAY 2021 14:06:50
.
Middle Channel
Delta 1 [T1] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB

Ref Lvl -3.10 dB VBW 1 kHz Ref Lvl VBW 1 kHz

40 dBm 9.41883768 kHz SHT 25 s Unit dBm 40 dBm SHT 50 s Unit dBm
40, 40,

30.2 @B Offsgt 30.2 @B Offsgt
A A

30| 30|

|01 23.47 dBi

20

20 \1\
10

F

_s0) V‘"M""““ }!mem

N T A g Mg it il

-60l -B0l
Center 453.2125 MHz 5 kHz/ Span 50 kHz Center 453.2125 MHz 10 kHz/ Span 100 kHz
Date: 0B6.MAY 2021 12:33:58 Date: 06.MAY 2021 14:10:22
.
High Channel
Delta 1 [T1] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl -2.32 dB VBW 1 kHz Ref Lvl VBW 1 kHz
35 dBm 10.12024048 kHz SWT 25 s Unit dBm 40 dBm SWT 50 s Unit dBm
40
30.2 @B Offset 30.2 @B Offset
30 A A
30

Ld ‘
|

0 o
!
02 |-5.73 dB 3
0 | /

T iR K

Y j

r 1n
,angkwww WMW W PR T ‘..MJ iy ok L L
i MWW Gk

-60) [

-60
Center 469.9875 MHz 5 kHz/ Span 50 kHz Center 469.9875 MHz 10 kHz/ Span 100 kHz

Date: 06.MAY 2021 12:42:48 Date: 06.MAY 2021 13:5B:53
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Additional Channel Part 74, 455.0125 MHz

Marker 1 [T1] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl -4.07 dBm VBUW 1 kHz Ref Lvl VBUW 1 kHz
35 dBm 455.00794088 MHz SWT 25 s Unit dBm 40 dBm SWT 50 s Unit dBm
3 40,
30.2 @B Offset 30.2 @B Offset
30 A A

30

20 e il

D e e . e e e | i
::: I, H

_40)
o U »
_s0l TR
WWN WW W Enruvﬂw“’%n ,#\Ln‘lv"l.“]nhlhwl WL..I. v M"L}\‘A}\Al “M;:MPA

Ih Il
-60|
_B! [ [ -60
Center 455.0125 MHz 5 kHz/ Span 50 kHz Center 455.0125 MHz 10 kHz, Span 100 kHz
Date: 06.MAY 2021 13:01:30 Date: 0B6.MAY 2021 13:48:07
.
Additional Channel Part 22, 454.0125 MHz
Delta 1 [T11] RBW 100 Hz RF Att 40 dB RBW 100 Hz RF Att 40 dB
Ref Lvl 2.78 dB VBW 1 kHz Ref Lvl VBW 1 kHz
35 dBm 9.81963928 kHz SWT 25 s Unit dBm 40 dBm SWT 50 s Unit dBm
40
30.2 @B Offsgt 30.2 @B Offsegt
30 A A

30

|01 23.]18 dBi

. / L R
0 1 f HL

,EDW n I A .W . wfim& m

-60) [
-6 -60
Center 454.0125 MHz 5 kHz/ Span 50 kHz Center 454.0125 MHz 10 kHz/ Span 100 kHz
Date: 06.MAY 2021 12:51:08 Date: 06.MAY 2021 13:56:03
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FM, 25 kHz, High Power:
Additional Channel Part 80, 459.9875 MHz

Delta 1 [T1] RBW 300 Hz RF Att 40 dB RBUW 300 Hz RF Att 40 dB

Ref Lvl 7.85 dB VBW 3 kHz Ref Lvl VBW 3 kHz

40 dBm 15.83166333 kHz SWT 5.6 s Unit dBm 40 dBm SWT 7s Unit dBm
40 40

30.2 @B Offset 30.2 @B Offset
A A

308+ - 6 30|
20 20
10} 10} — —

|—>02 B.G66 dB
0 0

I
T
-1 ’ -1
N l [V i
-20 -20

10 wa HW | X \ JUI\’\MN\h H.JWWM N«% - V‘WK\[M\-
-50| -50|
-B0l -B0l
Center 4539.39875 MHz 10 kHz, Span 100 kHz Center 4539.39875 MHz 12.5 kHz/ Span 125 kHz
Date: 06.MAY 2021 15:10:35 Date: O06.MAY 2021 14:49:41
..
Additional Channel Part 74, 455.0125 MHz
Delta 1 [T1] RBW 300 Hz RF Att 40 dB RBW 300 Hz RF Att 40 dB
Ref Lvl 3.08 dB VBW 3 kHz Ref Lvl VBW 3 kHz
40 dBm 15.83166333 kHz SHT 5.6 s Unit dBm 40 dBm SHT 7 s Unit dBm
40, 40,
30.2 @B Offsgt 30.2 @B Offsgt
A A
30p=B+—29~- =15 30
20 20
10| 10| ——— ——
——D2 3.87 dB| ‘
D ( ) ‘ D
10| -10]
J cHE M
-20] J -20] }
—30| -30|
ot/ g Am.l.muﬂ ..ﬂm. Al » oL y ,
i LSASEL IV anst ot AUdaac L A4 v WL T,
-50] -50]
—60l -60l
Center 455.0125 MHz 10 kHz/s Span 100 kHz Center 455.0125 MHz 12.5 kHz/ S5pan 125 kHz
Date: 06.MAY 2021 15:07:46 Date: 06.MAY 2021 14:54:17
..
Additional Channel Part 22, 454.0125 MHz
Marker 1 [T11] RBW 300 Hz RF Att 40 dB RBW 300 Hz RF Att 40 dB
Ref Lvl -6.94 dBm VBW 3 kHz Ref Lvl VBW 3 kHz
40 dBm 454 ,00478457 MHz SHT 5.6 s Unit dBm 40 dBm SHT 7 s Unit dBm
40, 40,
30.2 @B Offsgt 30.2 @B Offsgt
A A
304295t 30
20| 20|
10 [ ] 1ol L L]
|——D2 (.85 dB| ‘ ‘
0 0
— 10| - 10|
) U cHE M \
-20| S -20|
-30] -30]
i s g mln ) s i sibipotio Wl MMAN [T
4| S iy AR -40) AR A 1 g V‘UMMM
_s0f -50)
_gol -60
Center 454.0125 MHz 10 kHz/ Span 100 kHz Center 454.0125 MHz 12.5 kHz/ Span 125 kHz
Date: 0B.MAY 2021 15:00:56 Date: 0B.MAY 2021 14:58:42
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FM, 25 kHz, Low Power:
Additional Channel Part 80, 459.9875 MHz

Delta 1 [T1] RBW 300 Hz RF Att 40 dB RBUW 300 Hz RF Att 40 dB
Ref Lvl 8.12 dB VBW 3 kHz Ref Lvl VBW 3 kHz
40 dBm 15.83166333 kHz SWT 5.6 s Unit dBm 40 dBm SWT 7s Unit dBm
40, 40,
30.2 @B Offset 30.2 @B Offset
A A
30 30

|01 25.B8 dBi

20 20

-1
B L ’

-30| U ~30]
_40) v f _40 n A
—50 -50|
-B0l -B0l
Center 4539.39875 MHz 10 kHz, Span 100 kHz Center 4539.39875 MHz 12.5 kHz/ Span 125 kHz
Date: 06.MAY 2021 15:12:59 Date: 06.MAY 2021 14:4B:33
..
Additional Channel Part 74, 455.0125 MHz
Delta 1 [T1] RBW 300 Hz RF Att 40 dB RBW 300 Hz RF Att 40 dB
Ref Lvl 3.08 dB VBW 3 kHz Ref Lvl VBW 3 kHz
40 dBm 15.83166333 kHz SHT 5.6 s Unit dBm 40 dBm SHT 7 s Unit dBm
40, 40,
30.2 @B Offsgt 30.2 @B Offsgt
A A
30| 30|

|01 25.[71 dBi

20 20

. Ll o |
n ﬂ |

v

—60l -60l
Center 455.0125 MHz 10 kHz/s Span 100 kHz Center 455.0125 MHz 12.5 kHz/ Span 125 kHz
Date: 06.MAY 2021 15:04:54 Date: 06.MAY 2021 14:55:21
.
Additional Channel Part 22, 454.0125 MHz
Marker 1 [T1] RBW 300 Hz RF Att 40 dB RBW 300 Hz RF Att 40 dB
Ref Lvl -10.91 dBm VBW 3 kHz Ref Lvl VBW 3 kHz
40 dBm 454.,00478457 MHz SWT 5.6 s Unit dBm 40 dBm SWT 7 s Unit dBm
40, 40,
30.2 @B Offsgt 30.2 @B Offsgt
A A
30 30

|01 25.[76 dBi

20 20

EMBt

-30 -30
4Ol RATAA n" LT Ty A -40 A bt
A WL WRjniyw il R AT g
-50) -50)
_gol -60l
Center 454.0125 MHz 10 khz/ Span 100 kHz Center 454.0125 MHz 12.5 KHz/ Span 125 kHz
Date: 06.MAY 2021 15:02:46 Date: 0B6.MAY 2021 14:56:51
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5 - SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Applicable Standard
FCC §2.1051, §22.861, §74.462, §80.211, 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.

Test performed at high power level with Band reject filter, please refer to the following plots.

FM, 12.5kHz:
Low Channel, 400.0125 MHz

® RBW 100 Kz arker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz 25.00 dbr VBN 3 WHz 31.58 dem
Ref 50 dBm Att 30 dB SWT 100 ms 912.948717949 MHz Ref 20 dBm Att 20 dB SWT 25 ms 1.198717949 GHz
50 Offget 20]2 dB 20 Offget 202 dB
(Al (Al

H
H
z
H

] A )
Pusdlhandsd obrabiria VIR
1
Loy oA s 1 VRN ose]
-50 -80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 19.MAY.2021 10:11:26 Date: 19.MAY.2021 10:48:45
N
Middle Channel, 453.2125 MHz
® RBW 100 KHz arker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz -25.86 dBm VBW 3 MHz -23.71 dBm
Ref 50 dBm Att 30 dB SWT 100 ms 945.592048718 MHz Ref 20 dBm Att 20 dB SWT 25 ms 1.358974359 GHz
50 Offfet 20]2 dB 20 offfet 20]2 a8
(A]
1 Pk 1 PK
AXH AXH
| ML by
Tl WAL, Ui D AP it AV Ty [ T TR A
1
L AR AAM e derte s A Mt o b AL A Ao TR W
_s0 -80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 19.MAY.2021 10:12:39 Date: 19.MAY.2021 10:50:40
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High Channel, 469.9875 MHz

® REW 100 iz arker 1 [T1 1 ® REW 1 Wz Warker 1 [T1 ]
VB 300 Kz 26.01 den Vew 3 MHz 22.77 dem
Ref 50 dBm Att 30 dB SWT 100 ms 928.804487179 MHz Ref 20 dBm Att 20 dB SWT 25 ms 1.410256410 GHz
50 Offget 20]2 dB 20 Offget 202 dB
(Al L (A]
e e
it n Iy e ST
. , .
T e NENPUTI YWV WA PVRWYN SINTHVN PP YTV Ve ovt i &
-50 -80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 19.MAY.2021 10:19:40 Date: 19.MAY.2021 10:52:46
4FSK :
, 12.5kHz:
Low Channel, 400.0125 MHz
® REW 100 iz ® REW 1 Wz Warker 1 [T1 ]
VBW 300 kHz VBW 3 MHz 31.02 dBm
Ref 50 dBm Att 30 dB SWT 100 ms Ref 20 dBm Att 20 dB SWT 25 ms 1.198717949 GHz
50 Offget 20]2 dB 20 Offget 20/2 dB
(Al L (A]
e e
i
| L bl il s,
7] W T ) < . P TS Y
. - L
N P g ludpbrptans | A “,wmxuxw¢¢ﬂ»An$w«y
-50 -80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 19.MAY.2021 10:38:18 Date: 19.MAY.2021 10:57:55
.
Middle Channel, 453.2125 MHz
® RBW 100 KHz arker 1 [T1 ] ® RBW 1 MHz
VBW 300 kHz 6.01 dBm VBW 3 MHz
Ref 50 dBm Att 30 dB SWT 100 ms 947.14 5897 MHz Ref 20 dBm Att 20 dB SWT 25 ms
50 Offget 20,2 dB 20 Offget 20{2 dB
(A] L (A]
L L AT AM PARE NIRIY
- " ML W RNV
1
ITRRNT WY YN EN RO PNy ol Al Aesa At iAo Pesumhaa il Juin 1]
-s0 —80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/

Date: 19.NMAY.2021 11:13:50

Date: 19.MAY.2021 10:58:58

Stop 5 GHz
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High Channel, 469.9875 MHz

® RBW 100 iz arker 1 [T1 ] ® REW 1 WHz warker 1 [T1 ]
VBW 300 kHz 25.14 dBr VBW 3 MHz 22.47 dBm
Ref 50 dBm Att 30 dB SWT 100 ms 880.615384615 MHz Ref 20 dBm Att 20 dB SWT 25 ms 1.410256410 GHz
50 Offget 2012 dB 20 Offget 20{2 dB
LAl L LAl
U L
- L A N’\m 1 o
- [ AT A T AN P~ Loy AN ]
- - Lo
PSRRIy 1 LYV, VORTPRY PN P P FPRPT TN FOURT A R
-50 -80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 19.MAY.2021 10:42:37 Date: 19.MAY.2021 11:00:28
Part 80:
.
FM,12.5kHz, 459.9875 MHz
® RBW 100 KHz arker 1 [T1 ] @ RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz -25.69 dem VBIW 3 MHz -22.89 dem
Ref 50 dBm Att 30 dB SWT 100 ms 723.923076923 MHz Ref 20 dBm Att 20 dB SWT 25 ms 1 05128 GHz
50 Offset 20{2 dB 20 Offset 20{2 dB
LAl L LAl
L
D1 -13 ¢iBm
| L » m; oy
1 -13 {iBm M pga T
- n -
RN ATNCH FU PN IOY PASUM W) [PPNT PPN [TV VLY TY W MWWWMW
50 -80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 19.MAY.2021 10:18:08 Date: 19.MAY.2021 11:02:09
Part 74:
.
FM,12.5kHz, 455.0125 MHz
® RBW 100 kHz arker 1 [T1 ] ® RBW 1 MHz arker 1 [T1 ]
VBW 300 kHz -25.59 dem VBIW 3 MHz -23.51 dém
Ref 50 dBm Att 30 dB SWT 100 ms 976.682692308 MHz Ref 20 dem Att 20 dB SWT 25 ms 1.365384615 GHz
50 Offfet 202 dB 20 Offfet 20]2 dB
1A L 1A
: I .
- | it
Lo \XITYRY IYWY T PeNASLS T
o -
ETRRTWY] PP [P0 WA PR PP | Ao bt fn ol ssafphin
50 -80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 19.MAY.2021 10:30:17

Date:

19.MAY.2021 10:54:32
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FM,25kHz, 455.0125 MHz

® REW 100 kHz arker 1 [T1 1 ® REW 1 Mz varker 1 [T1 ]
VBW 300 kHz 25.38 dbn VBW 3 iz 23.79 dBm
Ref 50 dBm ALt 30 dB SWT 100 ms 916.368589744 MHz Ref 20 dBm Att 20 dB SWT 25 ms 1.365384615 GHz
50 Offget 20]2 dB 20 Offget 202 dB
L] L L]
" o
1 -13 ¢iBm
L F-20—f
- s o o .
1 -13 g8 MWL o
| . L
L dodarostessttuiribe Aoy AT S A INIRTYP
50 50
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 19.MAY.2021 10:27:59 Date: 19.MAY.2021 11:03:14
4FSK,12.5kHz, 455.0125 MHz (All emission under limit)
® RBW 100 KHz arker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz 84 dBm VBW 3 MHz -23.85 dBm
Ref 50 dBm Att 30 dB SWT 100 ms 847.971153846 MHz Ref 20 dBm Att 20 dB SWT 25 ms 1.358974359 GHz
50 Offget 20,2 dB 20 Offget 20{2 dB
L
o1 15 Jon
L t-20—
- ™ Tk T TGA wwAw\w ot 4
PR P . Y YY) AT LN PR YAl r WVpR Ty
y : y
A Ao AL A MM b A AN IR A i Ak it e
0 50
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 19.MAY.2021 10:35:07 Date: 19.MAY.2021 11:05:38
Part 22:
:
FM,12.5kHz, 454.0125 MHz
® REW 100 kHz arker 1 [T1 1 ® REW 1 Mz varker 1 [T1 ]
VBW 300 kHz 25.84 dbn VBW 3 iz 23.68 dBm
Ref 50 dBm ALt 30 dB SWT 100 ms 740.089743590 MHz Ref 20 dBm Att 20 dB SWT 25 ms 1.358974359 GHz
50 Offget 20]2 dB 20 Offget 202 dB
L] L L]
" o
1 -13 ¢iBm
i | S
1 -13 diBn v TV ) w fra
y ] y
[EPATRTIVN BRI VSR IP PWT WAL e T T ) AHAW TRV
50 50
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 19.MAY.2021 10:33:24 Date: 19.MAY.2021 11:04:46
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®

Date:

o

Date:

FM,25kHz, 454.0125 MHz

RBW 100 Kz arker 1 [T1 ] ® RBW 1 MHz arker 1 [T1 ]

VBW 300 kHz .59 dem VBW 3 MHz dBm

Ref 50 dBm Att 30 dB SWT 100 ms 976.682692308 MHz Ref 20 dBm Att 20 dB SWT 25 ms Hz

50 Offget 2012 dB 20 Offget 20{2 dB
(Al L (Al
L L

1 -13 ¢iBm
+ - T
- e e M"m bk !
1 -13 ¢iBm

- - -

IWITTATN| FEISTIUNE TN R ROUROR DAVIY g \ ebiad i | REVRININ GRS

-50 -80

Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz

19.MAY.2021 10:32:14

Date: 19.MAY.2021 11:04:04

4FSK,12.5kHz, 454.0125 MHz

RBW 100 KHz arker 1 [T1 ] <§§> RBW 1 MHz Marker 1 [T1 ]

VBW 300 kHz VBW 3 MHz
Ref 50 dBm Att 30 dB SWT 100 ms 847.97 Ref 20 dBm Ate 20 dB SWT 25 ms 1.35¢
50 offfet 20]2 dB 20 offfet 20]2 dB

(Al L (A]
b1 -13 {iBm
- r- 1
L L A\ Lol |
- - 3 Y PR TN Aol
1 -13 ¢iBm Ay A fol LT ey R VY Vaeyw T
_ ‘ -
A Ao AL A MM b A AN IR A i Ak it e

-s0 -0
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 400 MHz/ Stop 5 GHz

19.MAY.2021 10:35:07

Date: 19.MAY.2021 11:05:38
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6 - RADIATED SPURIOUS EMISSIONS

Applicable Standard
FCC §2.1053, §22.861, §74.462, §80.211 and §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.

Spurious emissions in dB =10 1g (TXpwr in Watts/0.001)-the absolute level

Test Data
Test Mode: Transmitting
Test Result: Compliance.

Test performed at high power level with Band Rejector Filter, please refer to the following table.
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30MHz - 5GHz:
Part 90
Receiver Substituted Method Absolute .. :
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: 400.0125MHz-12.5 kHz
800.03 H 40.98 -57.55 0.00 0.49 -58.04 -20.00 38.04
800.03 A% 45.26 -50.24 0.00 0.49 -50.73 -20.00 30.73
1200.04 H 39.35 -63.72 8.74 0.98 -55.96 -20.00 35.96
1200.04 A% 39.00 -64.48 8.74 0.98 -56.72 -20.00 36.72
1600.05 H 39.35 -65.73 10.30 1.31 -56.74 -20.00 36.74
1600.05 v 39.10 -65.91 10.30 1.31 -56.92 -20.00 36.92
2000.06 H 38.63 -66.12 11.50 1.13 -55.75 -20.00 35.75
2000.06 A% 39.24 -65.45 11.50 1.13 -55.08 -20.00 35.08
2400.08 H 38.96 -64.91 12.06 1.22 -54.07 -20.00 34.07
2400.08 v 38.81 -66.18 12.06 1.22 -55.34 -20.00 35.34
2800.09 H 38.74 -64.39 12.32 1.40 -53.47 -20.00 33.47
2800.09 A% 38.83 -64.80 12.32 1.40 -53.88 -20.00 33.88
3200.10 H 38.97 -63.46 12.32 1.54 -52.68 -20.00 32.68
3200.10 A% 38.89 -62.88 12.32 1.54 -52.10 -20.00 32.10
3600.11 H 38.82 -62.78 12.22 1.58 -52.14 -20.00 32.14
3600.11 A% 38.74 -61.82 12.22 1.58 -51.18 -20.00 31.18
4000.13 H 39.21 -61.15 12.30 1.45 -50.30 -20.00 30.30
4000.13 v 38.63 -62.54 12.30 1.45 -51.69 -20.00 31.69
4FSK, Frequency: 400.0125MHz-12.5 kHz

800.03 H 41.06 -57.47 0.00 0.49 -57.96 -20.00 37.96
800.03 \% 46.21 -49.29 0.00 0.49 -49.78 -20.00 29.78
1200.04 H 39.49 -63.58 8.74 0.98 -55.82 -20.00 35.82
1200.04 A% 39.48 -64.00 8.74 0.98 -56.24 -20.00 36.24
1600.05 H 38.99 -66.09 10.30 1.31 -57.10 -20.00 37.10
1600.05 v 39.27 -65.74 10.30 1.31 -56.75 -20.00 36.75
2000.06 H 39.05 -65.70 11.50 1.13 -55.33 -20.00 35.33
2000.06 v 38.95 -65.74 11.50 1.13 -55.37 -20.00 35.37
2400.08 H 38.89 -64.98 12.06 1.22 -54.14 -20.00 34.14
2400.08 v 39.02 -65.97 12.06 1.22 -55.13 -20.00 35.13
2800.09 H 38.95 -64.18 12.32 1.40 -53.26 -20.00 33.26
2800.09 \% 39.56 -64.07 12.32 1.40 -53.15 -20.00 33.15
3200.10 H 39.58 -62.85 12.32 1.54 -52.07 -20.00 32.07
3200.10 A% 39.61 -62.16 12.32 1.54 -51.38 -20.00 31.38
3600.11 H 39.54 -62.06 12.22 1.58 -51.42 -20.00 31.42
3600.11 \% 39.05 -61.51 12.22 1.58 -50.87 -20.00 30.87
4000.13 H 39.56 -60.80 12.30 1.45 -49.95 -20.00 29.95
4000.13 v 38.89 -62.28 12.30 1.45 -51.43 -20.00 31.43
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Substituted Method
Receiver Absolute .. .
Frequency | Polar Reading | Substituted | Antenna Cable Level Limit Margin
MHz) | @Y) | S Level Gain Loss | (dBm) | @Bm | (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 453.2125MHz-12.5 kHz
906.43 H 40.69 -54.68 0.00 0.51 -55.19 -20.00 35.19
906.43 v 44.39 -47.65 0.00 0.51 -48.16 -20.00 28.16
1359.64 H 38.78 -65.40 9.41 1.18 -57.17 -20.00 37.17
1359.64 v 38.91 -65.43 9.41 1.18 -57.20 -20.00 37.20
1812.85 H 38.74 -66.16 10.94 1.21 -56.43 -20.00 36.43
1812.85 v 39.13 -65.71 10.94 1.21 -55.98 -20.00 35.98
2266.06 H 39.06 -65.10 11.87 1.19 -54.42 -20.00 34.42
2266.06 v 38.88 -66.01 11.87 1.19 -55.33 -20.00 35.33
2719.28 H 38.51 -64.76 12.29 1.35 -53.82 -20.00 33.82
2719.28 v 39.14 -64.88 12.29 1.35 -53.94 -20.00 33.94
3172.49 H 38.89 -63.59 12.33 1.54 -52.80 -20.00 32.80
3172.49 v 38.89 -63.00 12.33 1.54 -52.21 -20.00 32.21
3625.70 H 38.93 -62.59 12.23 1.57 -51.93 -20.00 31.93
3625.70 v 38.83 -61.77 12.23 1.57 -51.11 -20.00 31.11
4078.91 H 39.19 -60.98 12.47 1.46 -49.97 -20.00 29.97
4078.91 v 39.12 -61.79 12.47 1.46 -50.78 -20.00 30.78
4532.13 H 38.95 -60.09 13.37 1.53 -48.25 -20.00 28.25
4532.13 v 38.81 -60.54 13.37 1.53 -48.70 -20.00 28.70
4FSK, Frequency: 453.2125MHz-12.5 kHz

906.43 H 39.99 -55.38 0.00 0.51 -55.89 -20.00 35.89
906.43 v 45.10 -46.94 0.00 0.51 -47.45 -20.00 27.45
1359.64 H 38.98 -65.20 9.41 1.18 -56.97 -20.00 36.97
1359.64 v 39.03 -65.31 9.41 1.18 -57.08 -20.00 37.08
1812.85 H 38.77 -66.13 10.94 1.21 -56.40 -20.00 36.40
1812.85 v 38.77 -66.07 10.94 1.21 -56.34 -20.00 36.34
2266.06 H 38.58 -65.58 11.87 1.19 -54.90 -20.00 34.90
2266.06 v 38.77 -66.12 11.87 1.19 -55.44 -20.00 35.44
2719.28 H 39.00 -64.27 12.29 1.35 -53.33 -20.00 33.33
2719.28 v 38.47 -65.55 12.29 1.35 -54.61 -20.00 34.61
3172.49 H 38.73 -63.75 12.33 1.54 -52.96 -20.00 32.96
3172.49 v 38.89 -63.00 12.33 1.54 -52.21 -20.00 32.21
3625.70 H 39.03 -62.49 12.23 1.57 -51.83 -20.00 31.83
3625.70 v 39.08 -61.52 12.23 1.57 -50.86 -20.00 30.86
4078.91 H 38.59 -61.58 12.47 1.46 -50.57 -20.00 30.57
4078.91 v 39.03 -61.88 12.47 1.46 -50.87 -20.00 30.87
4532.13 H 38.99 -60.05 13.37 1.53 -48.21 -20.00 28.21
4532.13 v 38.96 -60.39 13.37 1.53 -48.55 -20.00 28.55
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Substituted Method
Receiver Absolute .. .
Frequency | Polar Reading | Substituted | Antenna Cable Level Limit Margin
MHz) | V)| Gp S Level Gain Loss @Bm) | @m | @B
(dBm) (dBd/dBi) (dB)
FM, Frequency: 469.9875MHz-12.5 kHz
939.98 H 41.22 -52.96 0.00 0.51 -53.47 -20.00 33.47
939.98 v 46.78 -44.29 0.00 0.51 -44.80 -20.00 24.80
1409.96 H 38.83 -65.70 9.62 1.24 -57.32 -20.00 37.32
1409.96 v 38.91 -65.70 9.62 1.24 -57.32 -20.00 37.32
1879.95 H 39.22 -65.63 11.14 1.18 -55.67 -20.00 35.67
1879.95 v 39.32 -65.47 11.14 1.18 -55.51 -20.00 35.51
2349.94 H 38.67 -65.31 11.99 1.21 -54.53 -20.00 34.53
2349.94 v 38.77 -66.19 11.99 1.21 -55.41 -20.00 35.41
2819.93 H 38.93 -64.16 12.33 1.41 -53.24 -20.00 33.24
2819.93 v 39.06 -64.47 12.33 1.41 -53.55 -20.00 33.55
3289.91 H 39.06 -63.22 12.28 1.56 -52.50 -20.00 32.50
3289.91 v 38.77 -62.59 12.28 1.56 -51.87 -20.00 31.87
3759.90 H 39.15 -61.95 12.25 1.53 -51.23 -20.00 31.23
3759.90 v 39.05 -61.76 12.25 1.53 -51.04 -20.00 31.04
4229.89 H 38.88 -60.92 12.81 1.49 -49.60 -20.00 29.60
4229.89 v 39.23 -61.18 12.81 1.49 -49.86 -20.00 29.86
4699.88 H 39.11 -59.35 13.24 1.50 -47.61 -20.00 27.61
4699.88 v 38.60 -59.94 13.24 1.50 -48.20 -20.00 28.20
4FSK, Frequency: 469.9875MHz-12.5 kHz

939.98 H 40.63 -53.55 0.00 0.51 -54.06 -20.00 34.06
939.98 v 45.11 -45.96 0.00 0.51 -46.47 -20.00 26.47
1409.96 H 39.67 -64.86 9.62 1.24 -56.48 -20.00 36.48
1409.96 v 39.54 -65.07 9.62 1.24 -56.69 -20.00 36.69
1879.95 H 39.82 -65.03 11.14 1.18 -55.07 -20.00 35.07
1879.95 v 39.33 -65.46 11.14 1.18 -55.50 -20.00 35.50
2349.94 H 39.35 -64.63 11.99 1.21 -53.85 -20.00 33.85
2349.94 v 39.48 -65.48 11.99 1.21 -54.70 -20.00 34.70
2819.93 H 39.42 -63.67 12.33 1.41 -52.75 -20.00 32.75
2819.93 v 39.14 -64.39 12.33 1.41 -53.47 -20.00 33.47
3289.91 H 39.44 -62.84 12.28 1.56 -52.12 -20.00 32.12
3289.91 v 39.56 -61.80 12.28 1.56 -51.08 -20.00 31.08
3759.90 H 39.55 -61.55 12.25 1.53 -50.83 -20.00 30.83
3759.90 v 39.83 -60.98 12.25 1.53 -50.26 -20.00 30.26
4229.89 H 39.65 -60.15 12.81 1.49 -48.83 -20.00 28.83
4229.89 v 39.50 -60.91 12.81 1.49 -49.59 -20.00 29.59
4699.88 H 39.48 -58.98 13.24 1.50 -47.24 -20.00 27.24
4699.88 v 39.68 -58.86 13.24 1.50 -47.12 -20.00 27.12
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Part 80
Substituted Method
Receiver Absolute .. .
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: 459.9875MHz-25 kHz

919.98 H 40.76 -54.13 0.00 0.51 -54.64 -13.00 41.64
919.98 v 44.59 -47.06 0.00 0.51 -47.57 -13.00 34.57
1379.96 H 39.36 -64.96 9.50 1.20 -56.66 -13.00 43.66
1379.96 v 39.55 -64.90 9.50 1.20 -56.60 -13.00 43.60
1839.95 H 38.83 -66.05 11.02 1.20 -56.23 -13.00 43.23
1839.95 v 38.91 -65.91 11.02 1.20 -56.09 -13.00 43.09
2299.94 H 38.78 -65.31 11.92 1.20 -54.59 -13.00 41.59
2299.94 v 38.83 -66.09 11.92 1.20 -55.37 -13.00 42.37
2759.93 H 39.55 -63.65 12.30 1.38 -52.73 -13.00 39.73
2759.93 v 39.38 -64.44 12.30 1.38 -53.52 -13.00 40.52
321991 H 39.32 -63.08 12.31 1.55 -52.32 -13.00 39.32
321991 v 39.22 -62.46 12.31 1.55 -51.70 -13.00 38.70
3679.90 H 39.44 -61.91 12.24 1.55 -51.22 -13.00 38.22
3679.90 v 38.77 -61.91 12.24 1.55 -51.22 -13.00 38.22
4139.89 H 38.85 -61.17 12.61 1.48 -50.04 -13.00 37.04
4139.89 v 38.88 -61.83 12.61 1.48 -50.70 -13.00 37.70
4599.88 H 39.07 -59.73 13.32 1.52 -47.93 -13.00 3493
4599.88 v 39.39 -59.63 13.32 1.52 -47.83 -13.00 34.83
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Part 74
Receiver Substituted Method Absolute A :
Frequency Polar Reading Substituted | Antenna Cable Tl 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 40.96 -54.29 0.00 0.51 -54.80 -20.00 34.80
910.03 \% 46.13 -45.80 0.00 0.51 -46.31 -20.00 26.31
1365.04 H 39.21 -65.01 9.43 1.19 -56.77 -20.00 36.77
1365.04 \% 38.52 -65.85 9.43 1.19 -57.61 -20.00 37.61
1820.05 H 39.04 -65.86 10.96 1.21 -56.11 -20.00 36.11
1820.05 \% 39.06 -65.77 10.96 1.21 -56.02 -20.00 36.02
2275.06 H 3891 -65.23 11.89 1.19 -54.53 -20.00 34.53
2275.06 \% 38.96 -65.94 11.89 1.19 -55.24 -20.00 35.24
2730.08 H 38.72 -64.53 12.29 1.36 -53.60 -20.00 33.60
2730.08 \% 39.08 -64.89 12.29 1.36 -53.96 -20.00 33.96
3185.09 H 39.21 -63.25 12.33 1.54 -52.46 -20.00 32.46
3185.09 \% 38.79 -63.04 12.33 1.54 -52.25 -20.00 32.25
3640.10 H 39.00 -62.48 12.23 1.57 -51.82 -20.00 31.82
3640.10 \% 38.87 -61.75 12.23 1.57 -51.09 -20.00 31.09
4095.11 H 38.86 -61.27 12.51 1.47 -50.23 -20.00 30.23
4095.11 v 38.95 -61.90 12.51 1.47 -50.86 -20.00 30.86
4550.13 H 39.07 -59.91 13.36 1.53 -48.08 -20.00 28.08
4550.13 \% 38.79 -60.48 13.36 1.53 -48.65 -20.00 28.65
FM, Frequency: 455.0125MHz-25 kHz

910.03 H 39.90 -55.35 0.00 0.51 -55.86 -13.00 42.86
910.03 \% 44.38 -47.55 0.00 0.51 -48.06 -13.00 35.06
1365.04 H 39.27 -64.95 9.43 1.19 -56.71 -13.00 43.71
1365.04 \% 38.90 -65.47 9.43 1.19 -57.23 -13.00 44.23
1820.05 H 39.29 -65.61 10.96 1.21 -55.86 -13.00 42.86
1820.05 \% 38.95 -65.88 10.96 1.21 -56.13 -13.00 43.13
2275.06 H 39.25 -64.89 11.89 1.19 -54.19 -13.00 41.19
2275.06 \% 38.96 -65.94 11.89 1.19 -55.24 -13.00 42.24
2730.08 H 39.55 -63.70 12.29 1.36 -52.77 -13.00 39.77
2730.08 \% 39.04 -64.93 12.29 1.36 -54.00 -13.00 41.00
3185.09 H 39.34 -63.12 12.33 1.54 -52.33 -13.00 39.33
3185.09 \% 39.25 -62.58 12.33 1.54 -51.79 -13.00 38.79
3640.10 H 39.23 -62.25 12.23 1.57 -51.59 -13.00 38.59
3640.10 \% 39.23 -61.39 12.23 1.57 -50.73 -13.00 37.73
4095.11 H 39.43 -60.70 12.51 1.47 -49.66 -13.00 36.66
4095.11 \% 3891 -61.94 12.51 1.47 -50.90 -13.00 37.90
4550.13 H 39.34 -59.64 13.36 1.53 -47.81 -13.00 34.81
4550.13 \% 38.96 -60.31 13.36 1.53 -48.48 -13.00 35.48
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Receiver Substituted Method Absolute .. .
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: 455.0125MHz-12.5 kHz

910.03 H 40.50 -54.75 0.00 0.51 -55.26 -20.00 35.26
910.03 A" 44.90 -47.03 0.00 0.51 -47.54 -20.00 27.54
1365.04 H 39.00 -65.22 9.43 1.19 -56.98 -20.00 36.98
1365.04 v 39.40 -64.97 9.43 1.19 -56.73 -20.00 36.73
1820.05 H 39.35 -65.55 10.96 1.21 -55.80 -20.00 35.80
1820.05 v 39.26 -65.57 10.96 1.21 -55.82 -20.00 35.82
2275.06 H 39.00 -65.14 11.89 1.19 -54.44 -20.00 34.44
2275.06 v 39.10 -65.80 11.89 1.19 -55.10 -20.00 35.10
2730.08 H 38.85 -64.40 12.29 1.36 -53.47 -20.00 33.47
2730.08 v 38.89 -65.08 12.29 1.36 -54.15 -20.00 34.15
3185.09 H 39.06 -63.40 12.33 1.54 -52.61 -20.00 32.61
3185.09 v 39.42 -62.41 12.33 1.54 -51.62 -20.00 31.62
3640.10 H 39.28 -62.20 12.23 1.57 -51.54 -20.00 31.54
3640.10 v 38.99 -61.63 12.23 1.57 -50.97 -20.00 30.97
4095.11 H 39.32 -60.81 12.51 1.47 -49.77 -20.00 29.77
4095.11 v 39.34 -61.51 12.51 1.47 -50.47 -20.00 30.47
4550.13 H 39.06 -59.92 13.36 1.53 -48.09 -20.00 28.09
4550.13 v 39.43 -59.84 13.36 1.53 -48.01 -20.00 28.01
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Part 22
Substituted Method
Receiver Absolute .. .
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: 454.0125MHz-12.5 kHz
908.03 H 39.68 -55.64 0.00 0.51 -56.15 -13.00 43.15
908.03 A" 45.03 -46.96 0.00 0.51 -47.47 -13.00 34.47
1362.04 H 39.05 -65.15 9.42 1.18 -56.91 -13.00 43.91
1362.04 v 38.63 -65.72 9.42 1.18 -57.48 -13.00 44.48
1816.05 H 39.30 -65.60 10.95 1.21 -55.86 -13.00 42.86
1816.05 v 39.34 -65.50 10.95 1.21 -55.76 -13.00 42.76
2270.06 H 38.76 -65.40 11.88 1.19 -54.71 -13.00 41.71
2270.06 v 38.87 -66.03 11.88 1.19 -55.34 -13.00 42.34
2724.08 H 39.22 -64.04 12.29 1.36 -53.11 -13.00 40.11
2724.08 v 39.11 -64.88 12.29 1.36 -53.95 -13.00 40.95
3178.09 H 38.91 -63.56 12.33 1.54 -52.77 -13.00 39.77
3178.09 v 38.92 -62.95 12.33 1.54 -52.16 -13.00 39.16
3632.10 H 39.21 -62.29 12.23 1.57 -51.63 -13.00 38.63
3632.10 v 38.91 -61.70 12.23 1.57 -51.04 -13.00 38.04
4086.11 H 39.11 -61.04 12.49 1.47 -50.02 -13.00 37.02
4086.11 v 38.74 -62.14 12.49 1.47 -51.12 -13.00 38.12
4540.13 H 38.69 -60.32 13.37 1.53 -48.48 -13.00 35.48
4540.13 v 39.31 -60.00 13.37 1.53 -48.16 -13.00 35.16
FM, Frequency: 454.0125MHz-25 kHz

908.03 H 40.21 -55.11 0.00 0.51 -55.62 -13.00 42.62
908.03 v 46.12 -45.87 0.00 0.51 -46.38 -13.00 33.38
1362.04 H 38.91 -65.29 9.42 1.18 -57.05 -13.00 44.05
1362.04 A" 38.45 -65.90 9.42 1.18 -57.66 -13.00 44.66
1816.05 H 38.72 -66.18 10.95 1.21 -56.44 -13.00 43.44
1816.05 v 38.64 -66.20 10.95 1.21 -56.46 -13.00 43.46
2270.06 H 39.00 -65.16 11.88 1.19 -54.47 -13.00 41.47
2270.06 v 38.75 -66.15 11.88 1.19 -55.46 -13.00 42.46
2724.08 H 38.60 -64.66 12.29 1.36 -53.73 -13.00 40.73
2724.08 v 38.65 -65.34 12.29 1.36 -54.41 -13.00 41.41
3178.09 H 38.44 -64.03 12.33 1.54 -53.24 -13.00 40.24
3178.09 v 38.65 -63.22 12.33 1.54 -52.43 -13.00 39.43
3632.10 H 38.64 -62.86 12.23 1.57 -52.20 -13.00 39.20
3632.10 v 38.82 -61.79 12.23 1.57 -51.13 -13.00 38.13
4086.11 H 38.79 -61.36 12.49 1.47 -50.34 -13.00 37.34
4086.11 v 38.40 -62.48 12.49 1.47 -51.46 -13.00 38.46
4540.13 H 38.48 -60.53 13.37 1.53 -48.69 -13.00 35.69
4540.13 v 38.41 -60.90 13.37 1.53 -49.06 -13.00 36.06
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Substituted Method
Receiver Absolute .. .
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: 454.0125MHz-12.5 kHz

908.03 H 40.29 -55.03 0.00 0.51 -55.54 -13.00 42.54
908.03 Vv 46.28 -45.71 0.00 0.51 -46.22 -13.00 33.22
1362.04 H 39.13 -65.07 9.42 1.18 -56.83 -13.00 43.83
1362.04 A" 39.60 -64.75 9.42 1.18 -56.51 -13.00 43.51
1816.05 H 38.92 -65.98 10.95 1.21 -56.24 -13.00 43.24
1816.05 Vv 39.27 -65.57 10.95 1.21 -55.83 -13.00 42.83
2270.06 H 39.18 -64.98 11.88 1.19 -54.29 -13.00 41.29
2270.06 Vv 39.55 -65.35 11.88 1.19 -54.66 -13.00 41.66
2724.08 H 39.09 -64.17 12.29 1.36 -53.24 -13.00 40.24
2724.08 Vv 39.10 -64.89 12.29 1.36 -53.96 -13.00 40.96
3178.09 H 39.43 -63.04 12.33 1.54 -52.25 -13.00 39.25
3178.09 Vv 39.64 -62.23 12.33 1.54 -51.44 -13.00 38.44
3632.10 H 39.13 -62.37 12.23 1.57 -51.71 -13.00 38.71
3632.10 Vv 39.28 -61.33 12.23 1.57 -50.67 -13.00 37.67
4086.11 H 39.13 -61.02 12.49 1.47 -50.00 -13.00 37.00
4086.11 Vv 39.06 -61.82 12.49 1.47 -50.80 -13.00 37.80
4540.13 H 38.98 -60.03 13.37 1.53 -48.19 -13.00 35.19
4540.13 Vv 39.42 -59.89 13.37 1.53 -48.05 -13.00 35.05

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, §80.209 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 the following Tables.

FCC Part 90:
FM,12.5kHz, Reference Frequency: 453.2125 MHz, Limit: £2.5 ppm
Temperature Voltage Supplied e Frequency Error
(C) (Voo) ey (ppm)
(MHz)

-30 453.2126393 -0.18

220 453.2124328 0.15

-10 453.2126287 -0.37

0 453.2126818 -0.07

10 7.2 453.2126253 -0.07

20 453.2127204 0.15

30 453.2124868 0.62

40 453.2126691 0.71

50 453.2126007 -0.35

20 6.4 453.2126412 0.15

20 8.4 453.2126886 1.04

Page 46 of 51




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG210326003-00A

4FSK, 12.5kHz, Reference Freg

uency: 453.2125MHz, Limit: £2.5 ppm

Temperature Voltage Supplied A BRI Frequency Error
(C) (Vio) e (ppm)
(MHz)
-30 453.2124821 0.35
-20 453.2126555 1.15
-10 453.2125394 0.64
0 453.2126158 1.15
10 7.2 453.2126198 0.64
20 453.2127981 0.55
30 453.2126872 0.80
40 453.2125027 0.29
50 453.2124552 0.64
20 6.4 453.2125597 0.29
20 8.4 453.2124378 0.73
FCC Part 80:
FM,25kHz, Reference Frequency: 459.9875MHz,Limit: £5.0 ppm
Temperature Voltage Supplied Measured Frequency Error
(C) (Vi) HU Ly (ppm)
(MHz)
-30 459.987651 0.39
-20 459.987796 0.24
-10 459.987683 0.61
0 459.987657 -0.37
10 7.2 459.987800 0.15
20 459.987720 0.15
30 459.987702 -0.76
40 459.987656 -0.50
50 459.987514 0.61
20 6.4 459.987561 0.02
20 8.4 459.987668 -0.11
FCC Part 74:
FM, 12.5kHz, Reference Frequency: 455.0125 MHz, Limit: 5.0 ppm
Temperature Voltage Supplied Measured Frequency Error
(C) (Vo) Hs oty (ppm)
(MHz)
-30 455.0124694 -0.07
220 455.0124992 0.18
-10 455.0124911 -0.02
0 455.0124226 0.15
10 7.2 455.0124159 0.51
20 455.0126804 0.15
30 455.0125005 0.20
40 455.0125466 -0.15
50 455.0125328 0.37
20 6.4 455.0125982 0.97
20 8.4 455.0124618 0.15
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4FSK, 12.5kHz, Reference Frequency: 455.0125 MHz, Limit: £5.0 ppm
Temperature Voltage Supplied L GG Frequency Error
(C) (Vo) Frequency (ppm)
(MHz)
-30 455.0124041 0.18
-20 455.0126734 0.00
-10 455.0125407 -0.07
0 455.0126541 0.18
10 7.2 455.0125133 0.11
20 455.0128507 0.11
30 455.0126847 0.53
40 455.0126985 0.31
50 455.0124751 0.02
20 6.4 455.0125570 0.55
20 8.4 455.0125156 0.11
FM, 25kHz, Reference Frequency: 455.0125 MHz, Limit: £5.0 ppm
Temperature Voltage Supplied B e Frequency Error
(C) (Voo) HE oy (ppm)
(MHz)
-30 455.0124840 -0.15
-20 455.0125871 0.59
-10 455.0126968 -0.07
0 455.0124683 -0.51
10 7.2 455.0124199 -0.07
20 455.0126804 -0.07
30 455.0126763 -1.21
40 455.0124414 -0.07
50 455.0124984 -0.62
20 6.4 455.0124898 -0.04
20 8.4 455.0124081 -0.18
FCC Part 22:
FM, 12.5kHz, Reference Frequency: 454.0125MHz, Limit: +5.0 ppm
T . Measured
emperature Voltage Supplied Frequency Error
(C) (Voo) e oy (ppm)
(MHz)
-30 454.0124744 0.22
-20 454.0124215 0.20
-10 454.0125365 0.77
0 454.0124012 0.11
10 7.2 454.0124589 0.15
20 454.0127204 0.15
30 454.0126505 0.20
40 454.0126134 -0.07
50 454.0125986 0.51
20 6.4 454.0124463 -0.66
20 8.4 454.0124911 0.70
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4FSK,12.5kHz, Reference Fre

uency: 454.0125MHz, Limit: +5.0 ppm

Temperature Voltage Supplied AL Frequency Error
(C) (Vo) Frequency (ppm)
(MHz)
-30 454.0125465 0.00
-20 454.0124759 1.26
-10 454.0124840 1.06
0 454.0126358 0.04
10 7.2 454.0125941 0.55
20 454.0128006 0.44
30 454.0125814 -0.22
40 454.0125994 0.55
50 454.0124555 0.22
20 6.4 454.0124934 1.17
20 8.4 454.0126154 0.27

FM, 25kHz, Reference Frequ

ency: 454.0125MHz,

Limit: +5.0 ppm

Temperature Voltage Supplied Measured Frequency Error
(C) (Vo) iyl (ppm)
(MHz)

-30 454.0126644 0.35
-20 454.0125226 -0.15
-10 454.0125925 -0.18
0 454.0124039 0.04
10 7.2 454.0125109 -0.15
20 454.0127204 0.15
30 454.0125672 -0.07
40 454.0126515 -0.51
50 454.0125235 0.00
20 6.4 454.0125345 -0.55
20 8.4 454.0125837 0.29
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TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

Regulations: FCC §90.214

Test Procedure

a)
b)

c)
d)
e)

f)
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 P,.

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 Q
5‘: Spectrum Analyzer

Signal 2

Generator =
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Test Data

Test Mode: Transmitting

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

Cham(llilszl))acing Transi(e;llz)Period Transient Frequency Result
<10(t;) +12.5 kHz

12.5 <25(ty) +6.25 kHz Pass
<10(t3) +12.5 kHz

453.2125 Turn On

wwxk% END OF REPORT **%**

453.2125_Turn Off

CF
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